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A Good Sign to Steer By 


The fact that more aireraft of all types land on products are stocked nation-wide by leading dis- 
Goodyear tires than on any other kind means that tributors, assuring quick delivery to Goodyear 
you can get better service from coast to coast on dealers at all airports. Know your home _ field 
Goodyear equipment—tires, tubes, wheels and brakes. Goodyear dealer: look for the Goodyear sign when 
That’s because the best dealers usually handle the you land at strange airports, if you want the firest 
best, the most popular products. So look for dealers aviation products—with service to match. 
displaying the sign you see above for prompt, Goodyear, Aviation Products Division, Akron 

efficient, dependable service. Goodyear 16, Ohio: Los Angeles 54, California. 


AVIATION 


coe 


MORE AIRCRAFT LAND ON GOODYEAR sued ~~ “TIRES THAN ON ANY OTHER KIND 
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EDITORIAL 





To Our Readers 


EGINNING JULY 7, AviaTION will come to you in an entirely new form—a form certain 
B to prove vastly more efficient in helping you design, build, operate, and maintain 

more efficient aircraft. 

It will continue to bring you the prime technical information which established and 
has maintained Aviation as America’s first aeronautical magazine, and it will bring you 
that information with these two important plus factors: 

First, you will get your technical information plus complete but concise analysis and 
interpretation of the industry’s outstanding news—the events which have such vital 
influence on all phases of research, engineering, production, operation, and mainte- 
nance. 

Second plus—refleeting the very essense of aviation—will be quadrupled speed. For 
in the new form AvIATION’s ntormation will reach you weekly. From all over the world, 
technical advances, directly with the news they generate, will come to you every seven 
days—through use of new high-speed printing equipment, long on order and now ready 
for service. 

To make possible this great publishing stride, the McGraw-Hill Publishing Co. is 
throwing all its vast resources behind a completely unique American aeronautical 
journalism service, which will be called AVIATION WEEK. 

It will bring together the largest editorial staff ever known in aviation publishing. 
To Avration’s staff will be added the seasoned, swift-moving news gathering organ- 
ization of our companion publication, Aviation News. This headquarters staff of spe- 
cialists will be backed by 7 McGraw-Hill News Bureaus, augmented by special corre- 
spondents in 41 U. S. cities to give you the most thorough American technical-news cov- 
erage ever developed in aeronautical publishing. Unmatched coverage of important for- 
eign technical and news developments will be made possible by McGraw-Hill World News, 
the company’s own fast-growing corps of industrial reporters, with news bureaus in 10 
foreign capitals and correspondents in 100 other cities around the globe. 

Working through AVIATION WEEK, this powerful organization is dedicated to 
one single purpose: 

TO HELP ADVANCE THE SCIENCE OF AVIATION BY GIVING YOU 
COMPLETE, AUTHORITATIVE TECHNICAL INFORMATION AND NEWS 


WITH THE GREATEST POSSIBLE SPEED. 
—Joun Foster, Jr. 
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An important announcement 


to every man in the business 


{ 
H 


of aviation... 


McGraw-Hill announces a new magazine . . . to bring you, for the 


2 


first time, the story of both the technical and the news developments that 


together make up aviation progress ... in their entirety, week by week 


EVERYTHING THAT HAPPENS in aviation 
happens fast. 


Speed is vital to every phase of aviation develop- 
ment—to engineering as well as to operation, to 
production or maintenance, to design or distribu- 
tion .. . in military, private and commercial avia- 
tion alike. Aeronautical intelligence must be relayed 
rapidly—interpreted accurately and swiftly—so that 
you may act upon it right now. 


To meet today’s need for fast communication of the 
continuing story of aviation’s technological ad- 
vancements as well as its important headline news 
—to present both technical and non-technical news 


developments in correct relationship in one com- 
pact, complete, timely magazine. . . 
McGraw-Hill begins publication 
Monday, July 7th, of AviATION WEEK 


AVIATION WEEK is a new concept in aviation jour- 
nalism. 


It is built upon the authoritative technical base of 
Aviation and upon the successful news base of 
Aviation News. 


It will tie together the research, design, engineering 
and production content of Aviation with the high- 
interest news presentation of Aviation News . . . 
and deliver them in one compact editorial pack- 
age to your desk every week. 
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But AviaTION WEEKX is far more than a simple com- 
bination of Aviation and Aviation News. It is a new 
magazine from cover to cover, incorporating in- 
valuable new features and departments. It is styled 
for easier, faster reading. You'll find it more com- 
pact than any aviation magazine you now read. 
New high-speed presses and faster mailing equip- 
ment will make possible the fastest production 
schedule ever attempted in aeronautical publish- 
ing—speeding the week’s news through the mail to 
you within 24 hours after press closing. 


More technical editorial content 
than you now get in Aviation 


Through fast weekly timing, expanded staff facilities, 
brisk, informative, technical reporting and analysis, 
more compact type, AVIATION WEEK will deliver to you 
more extensive and more intensive coverage of tech- 
nical developments than now possible in any monthly 
publication. 


Broader news coverage than you 
new get in Aviation News 


Broader staff coverage of all developments, more pic- 
tures and an extremely fast production schedule will 
enable AvIATION WEEK to give you even better and 
more up-to-the-minute news coverage than you now 
get in Aviation News. 


Plus such important new editorial features as .. - 


“The Aviation Week”—a briefed perspective of the 
entire aviation picture of the week, designed especially 
for busy readers. “Aviation World News”—made pos- 
sible through the world-wide news facilities of the 
McGraw-Hill International Corporation. “Aviation In- 
dex”—a factual, statistical report on current aviation 
progress in military, commercial and private aviation. 


Largest, most experienced editorial staff 
in aviation publishing 


To produce a magazine of the scope and speed of 
AvIATION WEEK requires an adequate and thoroughly 
experienced editorial staff. Aviation WEExk will be 
manned by the combined staffs of Aviation and Avia- 
tion News, the largest group of editorial specialists of 





McGRAW-HILL PUBLISHING CO., INC. « 
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any aviation publication. At their disposal will be the 
services of the McGraw-Hill Economics Staff, the 14 
McGraw-Hill Domestic and Foreign News Bureaus and 
more than 100 correspondents in every important news 
center of the world. 


Aviation Week is edited for you 


If you are in the business of aviation or any of its 
allied interests, AviIATION WEEK is edited for you. You 
may be engaged in military, transport or private avia- 
tion. You may make, use, sell or service airplanes. You 
may operate an airport or an aviation school. Your 
interest may be financial, legal or governmental. You 
may be purchaser or vendor. Whatever your interest, 
Aviation Week is designed to keep you fully abreast 
of every important business and technical development 
in aviation. 

Aviation WEEK is a long forward stride in modern 
aviation journalism. It is born of the longest record of 
publishing experience in the aviation field. We propose 
to make it the finest magazine in aviation historv. 





ABOUT YOUR SUBSCRIPTION 


@ Present subscribers to Aviation and Aviation 
News will receive service on the new AVIATION 
WEEK for the same number of months called 
for by their original subscriptions. 


@ This means that if you are an AVIATION sub- 
scriber you will receive four weekly issues of the 
new AVIATION WEEK for each monthly copy 
due on your present AVIATION subscription. 
If you are an AVIATION NEWS subscriber you 
will receive a copy of the new and better AVIA- 
TION WEEK each week for the term of your 
present subscription. 


@ The yearly subscription price of AVIATION 
WEEK will be the same as was formerly charged 
for AVIATION or AVIATION NEWS-—$5 in 
U. S.; $6 in Canada; $10 in Latin America; and 
$20 in all countries outside the Western Hemi- 
sphere. 
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A completely equipped panel with the basic flight 
group and a Kollsman Direction Indicator Compass 


The Best Instruments May Cost the Least 


The manufacturer who installs good instruments in the first place eliminates the cause of burdensome servicing 
costs and replacements — both for himself, his dealers and the plane owner. Particularly since the introduction 
of the moderately priced Scout Instruments by Kolisman for private planes, the cost of the best instruments is 
frequently much less than the original purchase price and maintenance cost of the cheapest units. Further, good 
instruments add so much to the pleasure and the utility of flying itself that, again, their small extra cost seems 


smaller still. So look for Kollsman Instruments on the planes you plan to buy or fly. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 
SQUARE J) COMPANY 
AEDES LEELA 
ELMHURST, NEW YORK | ° GLENDALE, CALIFORNIA 
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by Ultra “Modern Techniques im 


June, 


What are your requirements in gears? Spur, helical, worm, bevel? You 
are probably familiar with Foote Bros. as a source for giant gears up to 
twenty feet in diameter, used in cement mills and sugar mill machinery. 
You doubtless know of the extreme precision gears this company pro- 
duces for aircraft, aircraft engines and other high speed applications. 
Foote Bros. also manufactures high quality industrial gears for prac- 
tically every purpose. A few of thé many applications for these gears 
include gas and diesel engines, tractor transmissions, mining and 
construction machinery and machine tools. 


In the two large plants of Foote Bros. you will find the latest in 
shaving, lapping and tooth grinding equipment to hob and Fellows 
shape any type of gear. Here also is a modern heat treating department, 
including physical testing and metallographic laboratories, to provide 
the absolute control essential to meeting exacting hardness specifications. 


Back of these extensive facilities is nearly a century of manufacturing 
experience and an engineering staff capable of handling the toughest 
gear problems. We welcome the opportunity of discussing your gear 
requirements with you. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Blvd. ¢ Chicago 9, Illinois 














FOOTE BROS. GEAR AND MACHINE CORP. 


THE COUPON Dept. G, 4545 S. Western Blvd., Chicago 9, Illinois 


... for a copy of 
this free folder 
on Foote Bros. 
facilities for 
gear production. 
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“Nothing but the best” in the Funk “F-2-B" 
*,..that’s why we use ‘LUCITE’ * 


OTHER 
USERS OF 
““LUCITE”’ 


Beech “Bonanza” 


Commonwealth “Skyranger’’ 





“‘OUR PLANE is a quality product and 
we use nothing but the best material 
in its construction,’ say the makers 
of the Funk ‘‘F-2-B.”’ ‘“That’s why we 
use ‘Lucite’ for the windshields and 
windows. ‘Lucite’ gives better vision 
and longer life. It is easy to form and 
therefore makes for better stream- 
lining.” 

Many plane manufacturers specify 
Du Pont ‘‘ Lucite” acrylic resin for 
windows and enclosures. More and 
more designers of the new planes 
are recognizing the advantages of 
‘*Lucite.”’ A glance at the list of prop- 
erties shown below will tell you why 





The Funk “‘F-2-B” is a 2-place, side-by-side, closed 
land monoplane. Top speed—112 mph. Cruising 
speed—100 mph. Has many features that make fly- 
ing safer and easier. Slow landing speed of 37 mph. 
Exceptional stability so that stall or spin is practically 
impossible. One-piece full-vision Du Pont “Lucite” 
acrylic resin windshield for panoramic view. 








‘‘Lucite”’ is being so widely used on 
the new planes of today. Crystal-clear 
‘*Lucite’’ provides excellent vision. It 
gives years and years of strong, de- 
pendable service. And ‘‘ Lucite’’ is eco- 
nomical, easy to install and maintain. 
Write for free manual on ‘‘ Lucite’’ 
for aircraft designers, engineers, main- 
tenance men and owners. E. I. duPont 
de Nemours & Co. (Inc.), Plastics 
Dept., Room 226, Arlington, N. J. 


RES. U.S. PAT. OFF 


“FOR VISION—“LUCITE” transmits over 90% of light 


rays. Can be formed in one piece, eliminating ribs and 


blind spots. 


FOR SERVICE—“LUCITE” stands up to the weather, 


hot or cold. Does not warp. In normal service; lasts for the 
life of the plane. “Lucite” is shatter-resistant, light in weight. 


Has good dimensional stability; resists vibration. 


FOR INSTALLATION—“LUCITE” is easy to install and care 


for. It costs even less, in medium and greater thicknesses, 


than other plastics sometimes used. 


REG. U.S. PAT. OFF. 


Plastics 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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EVERY FEATURE PROVED 
AND IN SERVICE — 


oe WRIGHT CALDWELL, N- : 


FIRST IN FLIGHT 


ELLER DIVISION CURT 
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UT UMALTO® 


FOR MORE TOOL MILEAGE 


- mileage. Sold only| through _ 
: recognized jobbers. 


Pliers for Every Need 


BIEKED 
UTIC 
DROP FORGE GTOOL 


CORPORATION 
UTICA 4,NEW YORK 





What's New 


In Products and Practices 


. . « Key facts on the latest devices and equipment, tools and materials, 
product-and-practice literature. For additional data on any item, or copies 
of literature, simply fill in handy form (page 17), clip it to your letterhead 
and mail to AVIATION Reader's Service. There is no cost, no obligation. 


Sheet Metal Fastener...... eielorsearae 


Previously supplied with aluminum 
or steel grommet to hold stud, sheet 
metal fastener made by Lion Fastener, 
Inc., Honeoye Falls, N. Y., is now avail- 
able with rubber grommet if desired. 
New grommet, especially adaptable 


where air or water seal is required, 
is applied without special tools, allow- 
ing quick replacement of one-piece 
forged stud for longer or shorter unit. 
Fastener has cantilever spring locking 
unit, is engaged with quarter turn of 
head, and cadmium finish is reported 
to resist corrosion for 250 hr. in 20% 
salt spray test. 


Parachutes and Accessories 

Irving Air Chute Co., Buffalo, N. Y., 
announce new features in line of par- 
achutes and accessories. Photo shows 
Quilter automatic time release to pro- 
vide delay in opening of cargo-dropping 
chutes when used at high speed. When 
load is dropped, pull on static line 
Starts timing device operating. Pack 
is automatically opened by time release 
after predetermined delay, which can 
be set at %-sec. intervals up to 3 sec. 
Irvin automatic opener, also new item, 
is designed to overcome two conditions 
—slowing down of pilot when jumping 
from high speed craft until both he 
and chute can withstand shock; and 
in high altitude flight, bringing pilot 
down to safe height where air is suffic- 
iently heavy for breathing, before chute 
opens. Opener comes into operation 


automatically instant pilot is free of 
aircraft and opens chute at predeterm- 
ined altitude without effort on part of 
pilot. For jumping at low altitude, tim- 
ing device operates so that pilot would 
decelerate to proper speed before open- 
ing to protect pilot and chute from un- 
due shock. Opener is placed between rip 
cord housing and rip cord handle. Rip 
cord itself is not connected to opening 
device, and handle can be pulled, if 
necessary, whether or not device is oper- 
ating. Complete device consists of ad- 
justable altimeter, timing device, and 
rip cord opening spring and tunnel. 
Company also announces soft back, 
side-pull chute for those who wear 
chute at all times when flying. Another 
type is quick attachable soft back, side- 
pull chute designed for those who desire 
chute instantly available but do not 
want to keep chute on at all times. 
Normally, harness is kept on with chute 
placed against back of seat. In emer- 
gency chute is attached by connecting 
two risers over shoulder and the snap 
and V ring around waist. 


Avigation Tape 

Including center line to show pilot’s 
course and cross lines to indicate miles 
flown, avigation aid made by Grimes 
Mfg. Co., Urbana, Ohio, is %4-in. trans- 
parent tape applied to aeronautical 
charts for course plotting, eliminating 
need for straight edge and scale. Tape 
is available in two types, one for sec- 


a 





tional charts with scale of 1 to 500,000, 
and other for world charts with scale 
of 1 to 1,000,000. Once applied, tape 
is not removable, and strengthens 
chart. One sectional chart roll plots 
2,000 mi. and one world chart roll, 
4,000 mi. 


Periscopic Sextant 

Permitting avigator to make observa- 
tions for plotting position from within 
cabin, new periscopic sextant is made 
by Kollsman Instrument Div., Square 
D Co., Elmhurst, New York, to eliminate 
use of plastic astradome for taking 
astronomical sights. Portion of peri- 
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scope, slightly over 1 in. dia. and 
1% in. long, is exposed through craft 
skin. Specially designed mount has 


FE 





] 


rotatable section permitting free move- 
ment up to 15 deg. from zenith. Sealing 
between rotatable section and station- 
ary mount is designed to withstand 
differential pressure of 15 psi. Unit is 
removed from mount and stored in 
plane when not in use. 


Portable Radio .............esee00. 5 
Created for personal planes and 
covering three bands, new portable 
radio made by Bendix Radio Div., 
Bendix Aviation Corp., Baltimore, Md., 
provides weather reports, air and 
marine communications reception, reg- 





ular broadcasts, and can be used as aid 
when avigating on aviation range sta- 
tions, marine radio beacons, and broad- 
cast stations. Two loop antennas are 
included inside. case for reception and 


‘direction finding and an external an- 


tenna connector is also provided. Set is 
powered by a Self-contained 150-hr. 
A-B battery pack, but may also be 
plugged into 110v. ac -de. outlet. 
Dynamic speaker is built in, but for use 
on weak signals, headphone may be 
plugged in. Bands covered are 195 to 
410, 540 to 1620, and 2,000 to 5,800 kc. 
Range filter is built in for 195 to 410 ke. 
band. Off-on switch in cover latch 
shuts receiver off when cover is closed, 
even though main switch is in on posi- 
tion. Size is 6% xX 11 X 12% in. and 
weight is 9 lb. 


I GOES) ois, 6 ies basi ee delve erseerenes 6 

An angular rate measuring device for 
application where measurement for con- 
trol purposes is required, new d.c. rate 
gyro made by Fairchild Camera and 
Instrument Corp., Jamaica, N. Y., has 
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applications including guided _missile 
control (angular rate measuring for 
control of flight, obtaining information 
for telemetering purposes); stabiliza- 
tion systems, military and industrial 
(gun turrets, camera mounts, auto- 
matic pilots, speed control for large 
factory machines); computing systems 
(providing angular velocity parameter 
for complex physical problems); and 
certain types of angular velocity indi- 
cators and accelerometers. Features of 
unit are: take-off element of a.c. re- 
luctance type operating at 115v., 400 
cycles, with an output sensitivity of 
0.49v. per angular deg. per sec.; and 


































motor element of d.c. governor con- 
trolled, shunt type, operating on range 
of 24 to 32v. d.c. Motor speed is said 
to be governor controlled to = 1% over 
ambient temperature range of —65 to 
+160 deg. F. to maintain accuracy of 
precession. Operating input current? 
are 0.3 amp. d.c. and 0.02 amp. a.c. 
Gyro precession is limited to one plane 
of freedom and is restrained by a 
balanced rate spring system. 


Motor-Operated Shut-Off Valve..... 7 

Developed to replace plug-type shut- 
off units, new series of motor operated 
shut-off valves for commercial and 
military aircraft, made by Wm. R. 
Whittaker Co. Los Angeles, feature 
synthetic ring-type fluid seal to pro- 
vide leakproof performance under pres- 
sures up to 200 psi. and temperatures 
of —65 to +450 deg. F. Powered by 
explosion-proof motor, valves are avail- 
able with operating times of 1 to 60 
sec., accommodate wide variety of AN 
pipe sizes and tubing connections, and 
can be used with fuel, oil, water, air, 
or vacuum lines. 


Trim Tab Control ......cccccceccss 8 

Known as “Trim-Trol,”’ new motor- 
ized actuator, specifically designed for 
aircraft trim tab operation, is an- 
nounced by Airborne Accessories Corp., 
Hillside, N. J. Intended for operation 
with 26v. d.c. power, unit employs novel 
method for effecting increase in me- 
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PRECISION OF METAL! 










Die-cutting of felt parts is a precision 





job at Booth... often to tolerances 





usually associated only with metal. 





Every order, big or little, is given 







interested and immediate attention. 






You receive only precision-cut felts of 






uniform quality and stamina, We in- 






vite your test of Booth Felt Economy. 


APPLICATION CHART AND 
SAMPLE KIT ... contains swatches 
of S.A.E. felt types, with specifi 
cation tables. Write for it. (No 
sales follow-up.) 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn 15, N. Y. 
745 Sherman Street Chicago 5, Ill. 
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____ Truare Beveled Ring takes up end-play | 
eliminates shims, saves 20 minutes’ assembly time 





TACHOMETER GENERATOR —Kollsman instrument Division, the 
Square D Company—showing Waldes Truare Beveled Retaining Ring. 


When installed in a groove with a correspond- 


One Waldes Truarc inin 
ing bevel, the tapered edge of the Beveled ring Beveled Retaini g 


acts like a wedge and rigidly bridges end-play. Ring gives Five big advantages: 
End-play can also be taken up resiliently by 


another type Truarc ring—the Bowed @ Secures the cover with its connect- 


ing parts in the housing against 
Wherever you use machined shoulders, nuts, strong pressure, heavy vibration 
bolts, snap rings, cotter pins—there’s a Truarc @ Absorbs accumulated tolerances up 
ring that does a better job of holding parts to- to .010 (ring diameter is 1.9375) 
gether. All Truarc rings are precision engi- @ Eliminates shims, saves material 
neered, easy to assemble and dis-assemble, antennae 

always circular to give a never-failing grip. They @Saves 20 minutes’ assembly time 


can be used over and over again. @Simplifies field maintenance by 
facilitating quick dis-assembly, re- 
See what can be done for your product: send a assembly 


drawing to Waldes Truarc Technical Service En- 
gineers forindividual attention without obligation. 














*Mail this coupon today for your copy of 
‘New Development in Retaining Rings” 





SS SE Ee NS tS eS ee ee ae 


- es 1 Waldes Kohinoor, Inc., 47-10 Austel Place 15-P J 
WA L D E 3 a ; Long Island City 1, N. Y. i 


Please send booklet, “New Development In Retaining 
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Reg. U.S. Pat. Off. Company: 


RETAINING RINGS Business Address 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | City: Zone State. 
Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 Gee eee ee ee eee ee ee ee ee es es es se es ed) 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS, PENO. 
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Director 
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CONVERT YOUR SEMI-FLUSH 
CONTACT LIGHTS TO THE 


NEW AYg™ 7, 
| AGA ELEVATED 
RUNWAY AND STRIP 


MARKER LIGHTS 


TO MEET THE LATEST 
CAA SPECIFICATIONS L-802 
WRITE NOW FOR COMPLETE INFORMATION 


—AGA— 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 
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chanical advantage with increase in 
load, and is thus adaptable for wide 
variety of applications. Connected 
directly to tab with simple self-aligning 
link, device requires no _ screwjacks, 
cables, or other mechanisms to trans- 
mit effort. 


Insulating Blankets ..............+- 9 

Designated “Thermofiex”, new high 
temperature insulating blanket, de- 
veloped to withstand starting tempera- 
tures on inside face as high as 2,000 
deg. F., is made by Johns-Manville 
Corp., New York City, for use around 
engine cones, turbine casings, and tail 
pipes of jet craft. Besides improving 





thermal efficiency of engine, material 
is intended to protect adjacent struc- 
tural members by maintaining tem- 
peratures below 200 deg. F. Flexible, 
material is basically special asbestos 
fiber mat shielded with metallic mem- 
brane and enclosed in wire mesh. Cut- 
outs are provided to accommodate 
engine supports, thermocouples, and 
other engine controls. 


Wind Indicating System...... sieicres lO 

Combining wind vane and propellor 
type anemometer, “Windial” is new in- 
dicating system developed by Friez In- 
strument Div., Bendix Aviation Corp., 
Baltimore, Md. Placed outdoors in wind 











flow, device transmits wind speed and 
direotion to small indoor indicator hav- 
ing two illuminated dials for continu- 
ous indication of wind in mph. and 
direction in degrees of compass. Indi- 
cator plugs into standard 115v. a.c. 
outlet. 


Unloading Pump .............ee00. 11 

Eliminating check valve, relief valve, 
unloading valve, and pressure accumu- 
lator, with resultant reduction of 
weight, new unloading pump for air- 
craft hydraulic systems is announced 


by Pesco Products Div., Borg-Warner 
Corp., Chicago. Gear type pump is es- 
sentially two pumps in single housing. 
Pilot valve, integral part of pump as- 
sembly, controls opening in passage 
communicating from outlet port to rear 
of movable bearings in pump cover. 
When specified pressure is reached in 
system, pilot valve closes passage to 
rear of bearings, to eliminate pressure 
loading. Pressure in gear teeth area 
forces cover bearings away from gears, 
and large section of pump ceases to 
deliver fluid, with consequent decrease 
in hp. input requirement. Pump small 
section continues to deliver fluid pres- 
sure to keep system alive. Excess fluid 
beyond requirement to offset system 
leakage is returned to reservoir by in- 
tegral relief valve. When hydraulic 
actuator is required, and selector valve 
is operated, system pressure begins to 
decrease. As system pressure falls to 
lower limit at which pilot vaive is set, 
latter opens communicating passage, 
pressure is again exerted on rear of 
floating bearings in front cover, and 
pressure loading is reestablished in 
large section of pump. Pump continues 
then to deliver full capacity so long as 
requirement exists. 


MifGhGtt SOO1S ok. oikc cseseciaciwe 12 
Designed and strength-tested to meet 
CAA’s latest requirements for air 
transport seating, aircraft new seat 
models, designated as Model S11-A 





(single) and Model S23-A (double), are 
announced by L. Potter, Inc., Bethpage, 
N. Y. Features are fire resistant up- 
holstery, replaceable arm rests; remov- 
able magazine pocket in seat back, 
floor fittings for quick removal or in- 
stallation, and adjustable backs. 


Battery Box ......... sichitereie avesstororete 13 

Having stainless steel interior for 
outlasting boxes made with ordinary 
materials and to eliminate acid proof 
paint coatings, steel aircraft battery 
box is announced by McDowell Mfg. 
Co., Pittsburgh. Box lid-fasteners re- 
quire no tools for release. Unit is avail- 
able in sizes 1, 3, and 5. 


Fire Extinguishing System..... ocreerelh 

Spray nozzles, located over individual 
hazards or spaced equi-distant through- 
out area to be protected, are incorpo- 
rated in new foam fire-extinguishing 
system made by National Foam System, 
Inc., Philadelphia, for use where any 
flammable liquids are stored and where 
water sprays would tend to spread fire. 
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Equipment may have its foam supplied 
either from a fixed independent unit 
or through permanent piping hooked 
up to a special foam truck. Deflectors 
are made in three sizes for four water 
pressures. Units consist of a brass 
foam maker with steel discharge tube 
and brass dispersion head, fitting stand- 
ard pipe lines and finished in red. Al- 
though usually assembled vertically 
onto overhead pipe lines with disper- 
sion heads down, deflectors may be 
placed at various angles for special 
applications. Preferred operating pres- 
sure for all overhead spray units is 
50 to 75 psi. Extinguishing liquid is 
produced when 0.6% liquid is mixed 
with 9.4% water (fresh or salt) and 
90% air. At 50 psi. water pressure, area 
protected by overhead spray deflector 
varies from 47 to 190 ft., depending on 
type model. 


Steerable Tail Wheel.............. 
Offering positive action at any ground 
speed and full swiveling for ground- 
handling of light planes, new steerable 
tail wheel is made by Decker Mfg. Co., 
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Los Angeles. Maker reports taxi tests 
show device will not go into full swivel 
without using full rudder and brakes, 
even when craft is intentionally ground- 
looped up to 90 deg. Dustproof pack- 
ings are used. 


Nylon Cable .........-.eceeceeees 16 

Aviation applications are seen for 
new nylon cable made by Danielson 
Mfg. Co., Danielson, Conn., to provide 
strength, flexibility, and wearing qual- 
ities. Cable available in two sizes, 













Tracing cloth 
that defies 







































time 
















6/32- and 17/32-in. od. both with 
3/32-in. aero steel wire rope core, of 
920 lb. break test. Laboratory tests 
report cable withstands 320,000 flexings 
before steel core breaks, and 410,000 
before nylon severs. Resistance is 
claimed to oils, acids, moisture, salt 
water, friction, and fire, and freedom 
from fraying, rusting, or rotting. 


Comleee Gane <6 ccc ccccccceccdee 

Designed for checking cam contour 
of centerless cam _ ground pistons, 
“Electrolimit” contour gage made by 
Pratt & Whitney Div., Niles-Bement- 
Pond Co., West Hartford, Conn., is two- 
station gaging fixture. Unit consists of 
floating pressure shoe arbor mounted 
on a Slide, so that arbor may be pulled 
out to install piston for gaging. Arbor 
(Turn to page 111) 
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@ The renown of Imperial as the finest In 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth, 
It is good for ink as well. 


IMPERIAL 
TRACING 
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Sinclair’s popular DC-4 Lubrication Chart, based on 15 years of 
practical experience, is a major step toward simplification of air- 
craft lubrication. It enables maintenance crews to do a thorough, 
safe, commendable lubrication job on every mechanical detail 
of the giant DC-4’s, with just four lubricants! 

In this way, lubricant inventory is held to a minimum... main- 
tenance costs are kept appreciably lower. Write for your free copy 


of this useful, time-and-money saving DC-4 Lubrication Chart. 


SINCLAIR AIRCRAFT OIL 
Symbol of Plying Dependability 


Commercial airlines, private fliers, and aircraft manufacturers have found top- 
quality sINCLAIR-AIRCRAFT OIL just as dependable in peace-time aviation as it was 
~~" proved to be in bomber, fighter, and transport engine lubrication during the war. 
The high regard in which engineers of major airlines, using famous DC-4’s, hold 
_ SINCLAIR AIRCRAFT OIL speaks for itself. For safe, sure aircraft engine lubrication, go 
ve We" With the DC-4’s — go Sinclair. 
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The new Sperry H-3 Gyro-Horizon... 


This small-size electric flight instrument 
provides the same attitude indication that has 
been universally accepted. In addition, the 
Model H-3 has increased pitch sensitivity 

to aid the pilot in maintaining precise 
attitude control under conditions of poor 
visibility or “blind flying.” 





... Paired with the new 
Sperry C-2 Gyrosyn Compass... 


This dependable team mate of the Gyro-Horizon 
is the pilot’s pathfinder. It synchronizes with 
the earth’s magnetic field to give extremely os 
accurate directional indications under all ® a i LS 
conditions of air turbulence. Equipped with x ‘ aaa: 


either rotating dial or pointer indicator. 


...Can be grouped for 
pilot’s convenience 


These new Sperry flight instruments 
adapt readily to modern instrument 
grouping, have no flight limitations, 
are non-tumbling, need no caging 
devices. Designed for standard 3% 
inch panel cut-out, wholly electric 
(AC), free of brushes. Simple, 
compact, light-weight, 
precision-built. 


“mls AND IN THE MARINE FIELD, 


Sperry Gyro-Compass is paired with Sperry 
Gyro-Pilot to set a ship on the straightest, 
shortest course, then steer that 

course automatically. 


Sperry Gyroscope Company, Inc. 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK « DIVISION OF THE SPERRY CORPORATION 
NEW YORK - CLEVELAND - NEW ORLEANS - LOS ANGELES - SAN FRANCISCO - SEATTLE - HONOLULU 


20 AVIATION, June, 1947 








ELECTROL HYDRAULICS 
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FOR TODAY’S AIRCRAFT 


ELECTROL HYDRAULIC UNITS for every purpose 
in military, airline and personal aircraft— whether 
fixed or rotary wing, reciprocal or jet powered. 


ELECTROL UNITS are standardized. They are rug- 
ged, light and of simplified design. They feature phir neni ° pags porrcaceee Pig 
low cost parts and minimum maintenance and are aa © HAND PUMPS @ POWERPAKS 


easily serviced. LANDING GEAR OLEOS @ SOLENOID VALVES 
: ON-OFF VALVES @ SERVO CYLINDERS 
ELECTROL UNITS for a typical personal aircraft TRANSFER VALVES @ CUT-OUT VALVES 


are shown above. Because of their low cost and AEE COSERES ‘VAENES 
light weight, personal plane owners 
can now enjoy all the advantages 
of standard ELECTROL HYDRAULIC 


i ELECTROL coo 


FOR BETTER HYDRAULIC DEVICES 
KINGSTON, NEW YORK 
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IN THE ‘‘BUSINESS END’ OF THIS TURBO-JET... 


may 


ABRICATED of Stainless Steel, this 
Bue tail-pipe of the Ryan FR-1 
Fireball Navy fighter, blasts a 1000 
m.p.h. “tailwind” at a temperature 
of 1000°F. This hurricane of searing 
exhaust gas, which would destroy the 
airframe structure if unleashed, is 
channeled safely within walls of heat- 
resisting Stainless Steel. 

Stainless Steel is also indispen- 
sable for the combustion chambers 
which rim the engine and generate 
the high temperature exhaust which 


—U-S-S STAINLESS STEEL 


____ SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 


propels the Fireball in flight. 

For similar critical applications, 
where Stainless is the only material 
that has proved satisfactory, U-S:S 
Stainless Steel offers unsurpassed 
service. Used by leading makers in ex- 
haust stacks, collector rings, venturi 
cowlings, in flash boilers, etc. it en- 
sures high creep strength at elevated 
temperatures. It produces no harm- 
ful oxidation scale. It provides su- 
perior resistance to corrosion, wear, 
cavitation and fatigue. 


The various U-S-S Stainless Steels 
developed for aircraft use are so 
rigidly controlled in analysis, in fin- 
ish and in fabricating qualities that 
they permit the widest latitude in 
design and allow the use of the most 
advanced manufacturing techniques. 
The result—equipment that will de- 
liver the utmost in performance. Our 
engineers will be glad to cooperate 
with vou in solving new and unusual 
problems in the use of Stainless. 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


UNITED STATES STEEL SUPPLY COMPANY, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


7-583 
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Hard-to-get-at nuts and bolts, so 
common in aircraft engine maintenance, are just “easy 
going” for the mechanic using Snap-on tools . . . aud bere’s 
why, For every nut-turning operation, there is a Snap-on 
tool .. . one that will reach way in... reach under 
... reach around corners .. . one that will grip securely, 


turn easily and safely. 


Fashioned from the highest grade alloy steel, these tools 
are famous for long life and lasting service. They 

match the rigid requirements of aviation maintenance for 
speed, accuracy and safety and stand out as the number 
one choice of aviation mechanics everywhere. Available 


through Snap-on’s nationwide, direct-to-user tool service. 









Cael 


THE CHOICE OF BETTER MECHANICS “= 





ee 






SNAP-ON TOOLS CORPORATION 
8020-F 28th AVENUE > KENOSHA, WISCONSIN 


International Division: Kenosha, Wisconsin, 
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Tue new Exide Catalog showing dimensions 


graphically, and containing the latest com- 
plete data on Exide Aircraft Batteries. 


Write today for a copy of this Catalog which 
includes the Exide Bagtery Price and Replace- 
ment Data Sheet. Specify “Section 60.” 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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Tremendous load capacity... 


is gained in heavy-duty trailers through the use of many closely 
spaced wheels, and is similarly secured in Torrington Needle Bearings 


Through greater rolling contact surface. 


Needle Bearings have a greater bearing contact surface because of 
the full complement of rollers. Consequently, they have a higher radial 
capacity than any other anti-friction bearing of comparable size. 

In addition, these compact, high-capacity bearings are easily in- 
stalled ... retain lubricant efficiently . . . are low in cost. Let us help 
you secure their many advantages for your product. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. SOUTH BEND 21, INDIANA 
Offices in All Principal Cities 


TORRINGTON BEARINGS 


* NEEDLE ¢ SPHERICAL ROLLER °* STRAIGHT ROLLER * TAPERED ROLLER * BALL * 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


® Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
owr hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
... Souniversally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’’2 

In slide rules especially, you will find K & E precision invaluable. For it not 

only brings you a slide rule that is'a joy to 
cc use, but it adds to your confidence in making 
Cc re Cc T n g every calculation. You will find Don Herold’s 
x booklet, “How To Choose A Slide Rule”, 
amusing and very helpful. Write on your 

letterhead to Keuffel & Esser Co., Hoboken, N. J. 
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» Gaws 
ae 
.-the greatest 
airports 


| KEUFFEL & ESSER CO. 
= NEW YORK » HOBOKEN, N. * 


CHICAGO « ST. LOUIS » DETROIT » SAN FRANCISCO 
LOS ANGELES + MONTREAL 
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Another Aerojet First. ; 


: fee AMERICAN AIRLINES LAUNCHES RECORD- 
Se BREAKING CONTRACT CARGO FLIGHT! 


















Jet-assisted take-off passed another historic milestone 
recently when the American Airlines Airfreighter Flag- 
ship “St. Joseph” flew non-stop from Mexico City to 
Philadelphia with the heaviest contract air cargo ever 
carried on a flight of such distance. 

Use of Jatos enabled the Douglas DC-4 of American’s 
Contract Air Cargo Division to transport an addition- 
al useful load of 9,000 pounds of fuel and cargo of 
ripe bananas for the eastern market without need for 
time-consuming costly intermediate stops. 

Four Aerojet Jatos — the equivalent in power of a 
fifth engine— aided the gross weight of 73,000 pounds 
to become airborne at less than 6,000 ft. down the 
runway of the 7300-feet- LS 
above-sea-level airport. 
As a result of the opera- 
tion, American will make 
Aerojet Jato Motors im- 
mediately available on 
its Airfreighter fleet. 





ty 





Airline operators can now take immediate 
edvantage of exclusive Aerojet benefits : 


Greater take-off safety factors 


Increased payloads The Aerojet Jato Motor Carries C. A.A. Rocket Motor Certificate No. R-I. 


Bigger fuel reserve against adverse 
Le 3 


flying conditions 
_| PACKAGED HORSEPOWER z z 


Reserve power for emergencies 
~e 4 


~ @ Jato controls, pilot’s compartment. 





Aerojet will be glad to answer ques- 
tions concerning your own operation 
problems. Write today to Aerojet Engi- 
neering Corporation, Azusa, California. 











AEROJET ENGINEERING CORPORATION #AZUSA, CALIF. ©SUBSIDIARY OF THE GENERAL TIRE & RUBBER CO 
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Salient facts about 
BRIDGEPORT upholstery fabrics 


proved definitely unsuitable for vehicle 
upholstery for the reason that clothing 
clings to the fabric, resulting in marked 
discomfort. 


Bridgeport fabrics are designed and woven 
specifically. for aircraft upholstery and, 

. therefore, give the maximum amount of 
service for the purpose for which .they 
are intended. 


Bridgeport fabrics are all wool. There- 
fore, it is unnecessary that they be 
flame-proofed. 


Bridgeport fabrics have a smooth, hand- 
some appearance. They assure comfort 
regardless of posture of the passenger. 
This is important because many types of 
fabrics now being considered have been 


Labor Costs. Upholstery departments tell 
us that there is considerable time saved 
in the fabrication of Bridgeport fabrics 
because of their careful construction. Time 
studies have shown as much as 20% saved 
in trimming over many other types of 
fabrics. This is true of our Barkweave 
Bedford, Plain Broadcloths, and Heather 
Mixture headlining. 





BRIDGEPORT FABRICS. ANT. 
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Our One Hundred and Tenth Year 


Manufacturers of 
INNER-SEAL 
WEATHERSTRIPPING 


eT 


AVIATION, June, 1947 

















] 


On the Boeing Stratocruiser 


: Sarety Glass BY “PITTSBURGH” 
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EW developments by “Pittsburgh” have 
iN kept pace with the American aviation in- 
dustry’s demands for special glasses, plastics, 
glass-and-plastic combinations and advanced 
glazing techniques. 

Our many years of glass-making experience, 
our unexcelled manufacturing facilities, are your 
best assurance of complete satisfaction when 
vou use safety glasses that bear the familiar 
“Pittsburgh” trade-mark. 

Whatever innovations in design and construc- 
tion the future may bring, you can continue to 
In the control cabins of all Boeing 377 Stratocruisers, count on “Pittsburgh” to help solve new prob- 
she gb of evrching gl atom call OF ms concerning airplane glasses and lazing 

techniques. Pittsburgh Plate Glass Company, 


Room 2179-7 Grant Building, Pittsburgh 19, Pa. 





“PITTSBURGH stands for Lualily Glass and (Viel 
PITTSBURGH BMETE GUASS COMPANY 








SPECIALISTS IN AIRPLANE GLASS - MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS 
AND OF MULTIPLATE BULLET-RESISTING GLASS 
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Deep seated comfort is an important factor in luxurious interi- 


ors of todays giants of the skyways.. . Weber’s Aircraft 


¥ 


manufactured to meet ex 


particular problems is invited. 


20-04 RERGRANME KO HUNTINGTON PARK CAE 
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"Your Klad Polish-and 
Wax are the only products 
giving a perfectly clean 


THERE Is A DIFFERENCE 
IN AIRCRAFT POLISH! 


The letters reproduced here are representative of the many 
we receive from fixed base operators, airline maintenance 
men, and aircraft manufacturers who put their enthusiasm 
for Whiz Klad Polish in writing! These men tell us that 
they have proved to their own satisfaction that Klad 
Polish helps them do a better job in less time—cuts the 


and lasting finish." 


time and labor involved in cleaning and polishing aluminum 
surfaces. Let us show you how the complete Whiz line of 
maintenance chemicals specially engineered to meet avia- 
tion needs will save man-hours and cut maintenance costs. 
R. M. Hollingshead Corporation, Aviation Chemicals 


It is best and easiest Division, Camden, New Jersey; Toronto, Canada. 


cleaning and polishing 
material we have found." 


"Your products clean 
quicker and retain their 
glossy finish longer." 

















Klad Wax is the perfect follow-up for Klad Polish. 
e It is easy to apply either manually or by spraying. 
\ | It produces a long-lasting, extremely hard protective 
finish that resists water spotting, is non-peeling and 


yore 


s.0rt' 57 of sone > 





ae a neva substantially reduces the need for frequent polishing. 
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Available Nationally 
Through These Leading Distributors and Their Branches 





Air Accessories, Fort Worth, Tex. « Air Associates, Teterboro, N. J. « Aviation 
Supply, Atlanta, Ga. »« General Aircraft Supply, Detroit, Mich. « Omaha 
Aircraft, Omaha, Neb. + Servaire, Norwood, Mass. + Supply Division, 
Robertson, Mo. « Van Dusen Aircraft Supplies, Minneapolis, Minn. « Western 
Aero Supply, San Antonio, Tex. « A. W. (Art) Whitaker, Portland, Ore. 
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SENSENICH CORPORATION «+ Main Plant, LANCASTER, PA. « West Coast Branch, GLENDALE, CALIF. 
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With so many Sensenich propellers right 
on the nose of America’s personal planes— 
it’s not surprising to find Sensenich making 
tail rotors for this new form of aerial 
transportation. 


Bell engineers specified Sensenich rotor 
blades for the same reason other engineers 
have specified Sensenich fixed or variable 
pitch propellers as standard equipment on 
practically all personal planes powered 


under 250 HP. 


Sensenich became the world’s largest 
manufacturer of wood aircraft propellers 
because Sensenich made fine wood propellers 
exclusively for nearly a quarter of a century. 
Naturally they know how... they have 
kept pace with progress. 

The famous Sensenich propeller trade 
mark is your guarantee of satisfaction— 
whether you find it on a replacement prop, 
on the nose of a new personal plane or on 
the tail of a Bell Helicopter. 


REPAIR SERVICE. If your wood propeller needs repairing, send it to the Sensenich PROP SHOP. 
Any make. Prompt and efficient service. Denver and West please use Glendale plant. 
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7 E make careful performance studies to in- 

Ww that the cutting oil used for each 
particular job is the best we can select for that 
job,” says this Lubrication Supervisor. “This 
policy has paid us big dividends in greater ma- 
chining efficiency. When we switched to Gulf 
L.S. Cutting Base for tapping magnet yokes, for 
example, we increased tap life 100 per cent, re- 
duced tap breakage, and improved thread finish.” 
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Gulf Quality Cutting Oils 


Gulf Lasupar Cutting Oils A, B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid 
Gulf Cutx B 
Gulf L. S. Cutting Base A and B 

Gulf Soluble Cutting Oil A 
_ 5 
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The Lubrication Supervisor consults with 
a Gulf Lubrication Engineer (left) on 
results with Gulf L. S. Cutting Base A in 
tapping cold rolled iron magnet yokes for 
business machines. 


Every Gulf Cutting Oil has specific properties 
which insure better performance on certain types 
of jobs! Call in a Gulf Lubrication Engineer to- 
day and let him show you how they can help you 
improve your machining practice. Write, wire, or 


phone your nearest Gulf office. 


‘INDUSTRIAL 
LUBRICATION 





Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 


Boston *- New York ° Philadelphia - Pittsburgh ° Atlanta 
New Orleans * Houston * Louisville - Toledo 
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= * USE THIS THREADED | 
STEEL HOLE FOR TIGHT FASTENING | 


/ 


. 


You can ensure fastenings that will stay tight in soft metals, 
plastics or bonded metals, even under vibration and torque. 

The Rosan Fastening System provides a threaded steel 
hole (or stud) which holds firmly in the parent material. 
The design is based on a serrated ring which locks an insert 
or stud in position and so prevents loosening or turning. 
It can be removed by drilling—and replaced—without dis- 
turbing the parent material. 

Send for this useful catalog of Rosan Threaded Inserts 
and Studs by National. 


Other “‘National”’ Specialties Include: 


Clutch Head Screws 
Davis Blind Fasteners pee 
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» “Community company” to operate overseas airlines 
probably will be defeated by anti-monopoly sentiment in 
the House, despite contention foreign airlines will fur- 
nish competition. ‘lhe Air Coordinating Committee and 
the President are against it. 


»» Sea-Air Committee also seems in for defeat in fight for 
certification of shiplines to fly planes. Adding aircraft to 
merchant marine would reduce the fleet, not increase it. 
The Committee and airlines are joined against commun- 
ity company, but fight each other on sea-air issue. A 
presidential veto probably awaits sea-air and community 
company proposals, should either be approved by Con- 
gress. 


»» Domestic routes for PAA stand small chance of ap- 
proval by CAB, though company argues competition by 
31 overseas routes, U.S. and foreign, will be much greater 
than on domestic runs if its applications were allowed. 
PAA will re-heat its drive for chosen instrument if domestic 
route application fails. 


»» Total overseas airlines serving the U.S., including do- 
mestic and foreign, will be 9 on Atlantic, 7 on Pacific, and 
23 Latin American. PAA concedes it now holds 90,000 
of 161,000 total U.S. overseas route-miles. 


» Rapid recovery from travel slump, plus 10% rate in- 
crease, is helping airline revenue to catch up with rising 
costs, helping-squelch community company argument, and 
encouraging manufacturers of transport equipment. Air- 
line prosperity will perk up surface-transport opposition that 
wants to hobble air operators with taxes and regulations, 
airport and avigation costs. 


»» Some airfreight forwarders regard ATA’s opposition to 
CAB’s proposed temporary exemption of forwarders as an 
attempt to shut out competition. The indirect carriers 
contend they can generate new cargo for certificated lines 
as well as for un-certs, and that their selling costs are 
lower. ATA says need for forwarders is not shown, but 
if they are exempted, they should be required to ship over 
lines that have filed tariffs-meaning certificated aiilines. 
It’s a dog fight. 


» Pooled airline maintenance is growing and could in 
time embrace major portion of the industry. Examples 
are Pacific Airmotive engine overhaul at Burbank, with 30 
big and small customers, and Aviation Maintenance Corp., 
both engines and airframes, at Van Nuys, Cal. Terminal 
and traffic service pools also are growing, and other coop- 
erative movements are in the offing, like company long- 
range radio. 


»» Uncertificated freighters won point before CAB that 
their service flexibility is superior to that of fixed-route op- 
erations. Two public counselers agreed mere cargo space 
available does not prove certificated lines can fully develop 
cargo potentials. Airlines services are designed for pas- 
sengers and mail. Freighters now hope to beat airline 
drive to exclude them from common carrier privileges. 


»» Upswing in airline revenue barely saved CAB from a 
hot seat on demands for higher mail revenue to bail 
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operators out of trouble. Overall mail rate increase will 
be moderate. CAB Chairman Landis says airmail balances 
at Post Office are “‘pretty far in the black.” P.O. airmail 
figures, now as always, depend on who’s figuring. For one 
thing, the balance was warped favorably by military flying 
of war mail, for which P.O. collected stamp money. Mail 
pay would be divided into “compensatory” and “subsidy” 
categories if bills before Congress are passed. And the 
U.S. Accounting Office would check “efficiency” of lines 
drawing subsidy—a word that would have to be defined. 


»> GCA-ILS controversy, if you can stand any more, 
tapers off with CAA approval of both radar and air instru- 
mented approach for schedule airline use. AAF will have 
72 GCA stations functioning by year end. Technicians, 
who knew that both systems held promise and that each 
had to be exhaustively tried out, were disgusted with the 
“amateurish wrangle.” 


>> Latest aid instrument offered was Howard Hughes’ radar 
obstacle warning system, hefting only 16 Ib. per installa- 
tion. Fitted in plane’s nose, its search pattern is hemis- 
pheric, forward and down. When, during flight, obstacles 
are “spotted” by this terrain clearance indicator (at either 
2,000 ft. or 500 ft. ranges), pilot gets warning in cockpit via 
blinker light and horn. First sets are going to TWA, in 
which Hughes is principal stockholder. 


»» Watch castering wheels for crosswind landing. They 
may reduce cost of airports by permitting use of single 
runways, might even alter present airport program. CAA 
is putting swivels on one of its DC-3s. Enclosed in wheel 
hub, caster does not hinder retraction. Other projects: 
Fairchild PT trainer; Goodyear hub on a Cub and on a 
Navion; Firestone on an Ercoupe; and All-American Avi- 





‘COPTER AIRMAIL CARRIER 
Here's Bell company’s Airmailer, specifically designed for use on 
new helicopter routes proposed by P.O. Dept. We are told that 
new craft carries 500 Ib. of airmail plus adequate fuel to cover any 
routes considered for N.Y.C., Chicago, and Los Angeles vicinities. 
Recently licensed, Airmailer carries its postal load in two conven- 
iently, located "“saddlebags” just behind pilot on either side of tuse- 
lage. Hooks are provided for mail pouches, and compartments (of 
12-cu. tt. capacity) are detachable to permit access to engine. 
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FOR PROBING THE TRANSONIC 


Model airplanes, designed for dropping from a mother plane (in 
this case a Boeing PB-1W), are being used by Naval Air Experi- 
mental Station, Phila., for gathering data on aerodynamic phenomena 
to be experienced by craft traveling at transonic speeds. Grumman 
Bearcat replica is seen here. Its diving characteristic is aided by 
placement of 500 Ib. of lead in nose, and automatic controls pull 
it out at speeds of over 600 mph. A parachute is fitted for reclama- 
tion of model following each trial. Telemetering equipment fitted 
in small craft and ground-operated radar are utilized in gathering 
flight data. (U.S. Navy photo) 


ation on a Beechcraft. Major credit goes to John Geisse, 
who has bucked complacence on the subject for years. 


»» Electronic flight aids of the future may show up GCA 
and ILS as crude beginnings. There’s airborne radar, 
Teleran, Lanac, GRS, Naviglobe, omni-range, DME, Navar, 
VHF direction finding, and what else. What new and 
better flight controls may come out of them is your guess. 


>» Lightplane sales prospects apparently must get worse 
before manufacturers will go for CAA-sponsored utliity 
improvements. Response to CAA proposal that Congress 
be asked for $1,000,000 for experimental features, got a 
tepid reception. Mainly, producers don’t like sharing CAA 
developments. Anyway, while airport and avigation bene- 


fits are being attacked as subsidies, Congress will shy at 
appropriations for private aviation industry. ‘The defense 
angle wouldn’t work just now, but it might later. 


>> The progressive school, or name it yourself, is vocifer- 
ous for trying roadable planes, rotary wing, jet rotors, com- 
bination wing and direct lift, and anything that might fly. 
They contend it’s now clear conventional planes will not 
make a mass market, that the industry is aimlessly shifting 
from 2- to 4-placers, from sport prospects to business men, 
and that it will fail. Little guys are doing most such 
pioneering. 


>> AAF’s 500-mph. jet bombers now total five: North 
American XB-45, Convair XB-46, Boeing XB-47, Martin 
XB-48, and Northrop XB-49. All are powered by GE-Alli- 
son J-35 engines. The XB-45 and XB-46 have 4 jets, XB-47 
and XB-48 6 jets, and the XB-49 8 jets. Roughly the size of 
wartime heavies, but by new standards called mediums,they 
carry around 10-ton bomb loads. These and a complete 
line of Army and Navy jet fighters move military aviation 
toward a minimum of piston engine power. 


>> Military aircraft procurement is small, and probably will 
remain so unless world politics worsen. Meanwhile the in- 
dustry must live mainly on research, especially after the 
700-plane transport program dwindles. It’s bad news, but 
the industry will have to stay in cutback status, perhaps 
for a long time. Answer to aircrafter’s protests is that 
they’re getting a huge slice of total defense money. 


»» How A-bombs would be delivered against targets is 
splitting opinion betwen AAF and Navy. Army thinks 
long-range strategic bombardment can do the job, sufh- 
ciently evading whatever interception may be devised, 
including proximity fuses. Navy—seeing long range avia- 
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tion and missiles as a threat to its one remaining major ele- 
ment, carriers—contends strategic bombing is obsolete and 
that land- and deck-based short-range planes and missiles 
will carry the war heads. 


>> Underground plants, already studied by Army and Navy, 
are under further investigation by AAF, which says Nazis’ 
13-ft. concrete roofs were not busted by Allied bombs til] 
near war’s end. So far, U.S. military likes underhill ex- 
cavation best, finds caves and mines badly located, uneven, 
often wet. War officials shies at press interest in subter- 
ranean plans and will keep quiet when they decide on a 
plan. —Blaine Stubblefield 


Worldata 


CANADA—Trans-Canada Air Lines reports 1946 deficit of 
$1,115,256, largely accounted by 32% drop in airmail’ volume, 
causing line to lose $2,000,000 on its pound-mile mail contract 
with Post Office. . . . A. V. Roe Canada is working on twin- 
engine 30-passenger jet transport to travel 400 mph. It ex- 
pects to have craft ready for test in summer of ’48. Company 
also is busy on two new jet engines and a new high-speed long- 
range jet fighter for RCAF. . . . Government and municipal- 
ities have drafted new subsidy arrangements for municipal oper- 
ation of airports. Revised charges have been announced for 
Department of Transport airports, with planes under 5,000 Ib. 
paying no fees for landing. 


ENGLAND—Public opinion has forced cancellation of 
plans for Bristol-powered Constellations. Further, there is now 
acceleration of process of eliminating all U.S.-built aircraft 
from British airlines, one of initial steps being re-assignment of 
12-yr.-old Junkers Ju-52s to take place of DC-3s on BEAC’s 
London-Belfast route. Other DC-3s are to be replaced shortly 
by Vikings. Meantime, rumors indicate BOAC’s Connies will 
be sold to other lines and replaced by Tudors, if latter craft 
can be made acceptable for trans-Atlantic travel. . . . Resig- 
nation of Lord Knollys as chairman of BOAC resulted in 
important administrative changes in both this company and 
BEAC. Sir Harold Hartley is new BOAC chairman, and Mr. 
d’Erlanger becomes chairman of BEAC, . . . British govern- 
ment subsidies to its airlines will amount to $30 million in 
coming fiscal year—$7 million more than in previous period. 


SCANDINAVIA—Plans have been completed for bases which 
Scandinavian Airlines System intends to operate by 1948. 
Boeing Stratocruisers (routes over Atlantic) will fly from Sola, 
Norway; Douglas DC-6s (routes to South America, Australia, 
and Far East) from Halmsjén, Sweden; and DC-4s (to Africa 
and for charter operations) from Kastrup, Denmark, 


GREECE—TWA, BEAC, and Greek interests are joining in 
formation of airline to operate domestic and internation Greek 
routes. 


ITALY—New cooperation between British and American air- 
line interests brings hope that wasteful duplication of air serv- 
ice in Italy may be avoided by formation of a single Anglo-U. S.- 
Italian company to replace individual British and American 
sponsored airlines. 


SWITZERLAND—Merger of Swissair and Alpar, two most 
important Swiss airlines, is being completed. 


HUNGARY—Thiee short internal air services are now in oper- 
ation, totaling some 360 mi. Planes used are LI-2s, Russian 
copies of DC-3 type. It is hoped international relations may be 
smoothed so routes to Vienna and Bucharest may be opened. 


AUSTRALIA—AIll airports have now been taken over by the 
government, which henceforth will maintain and control them. 
. . . Some $120,000 will be spent to provide modern radio 
and radio teletype connections between the fields of the 
country. . . . Improvement of Morotai Airport, on Australia- 
Tokyo route, has been delayed by trouble with Indonesian 
tebels, who have been sabotaging both Dutch and Australian 
aircraft, necessitating RAAF guard duty. 
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Underwing Fueling 
And How It Was Engineered 


By ERIC OLSEN, Monager, Aviation Div., Wayne Pump Co. 


Realistically weighing design obstacles and operator-posed objections which this 
improved fueling system had to surmount, Manager Olsen reveals development of the 
efficient servicing method, and details characteristics 


fort has been expended in the in- 

vestigation of high speed under- 
wing fueling for large aircraft. Re- 
sults of the studies point to the eco- 
nomic necessity for this type of fuel- 
ing. The armed forces have been quick 
to recognize its feasibility for combat 
and transport aireraft, and have con- 
ducted additional exhaustive studies 
covering maximum flows and safety de- 
vices. The aviation industry, however, 
has been somewhat reluctant to em- 
brace the program or evaluate its po- 
tentialities. 

Principal doubts voiced by the air- 
line operators in connection with this 
new method of fueling are concerned 
with: (1) Extent of design changes 
on new aircraft, necessitated by incor- 
poration of in-the-wing fittings, safety 
devices, and other system features; 
(2) element of safety with reference to 
the airplane and also to ground crew 
handling fuel at the new high flow 
rates, it being frequently pointed out 
that lack of safety devices designed to 
prevent wing rupture because of over- 
filling or pressures resulting from en- 
trapped air or vapor, would pose a dif- 
ficult and expensive problem; and (3) 
formidable-appearing aspects of intro- 
ducing underwing servicing for airline 
aircraft throughout the world—consid- 
ering difficulties during the period 
when both overwing and underwing 
fueling must be provided until ade- 
quate, standardized equipment is avail- 
able. 

Without minimizing the magnitude 
of these objections, it is safe to say 
that each has been overcome to the 
point where satisfactory equipment 
may be obtained and installed both in 
aircraft and on the ground, to safely 
and economically accomplish desired 
results. 


fr: SEVERAL YEARS PAST, much ef- 
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The newer large planes have exceed- 
ingly light skin on leading edges and 
wing top surfaces. This design feature, 
coupled with the present height of 
wings from the ground, makes han- 
dling of heavy hoses over such surfaces 
impractical. It is likewise dangerous 
and destructive for ground handling 
crews to have to walk atop wings. 

General consensus of the industry is 
that at least 200 gpm. of fuel should 
be introduced simultaneously into each 
wing if sufficiently rapid fueling is to 
be obtained. To accomplish such flows 
with the necessary minimum pressures, 
requires at least a 214-in. hose at each 
intake connection. Because of construc- 
tion features it is not safe to submit 
wing tanks—especially integral tanks 
—to more than 5 psi. maximum, from 
any source whatsoever. Impact loads 





View under tank mock-up, with safety cap re- 
moved from tank fueling valve. The 2%/-in. 
hose nozzle is shown in position, ready for 
attachment to tank nozzle valve. 


of 


its vital components. 


due to fuel velocity and nozzle pres- 
sures must be kept to a minimum. 
Henee, only a large size hose will meet 
these requirements. 

Fortunately, equipment manufactur- 
ers have made considerable progress 
within the last two years in the devel- 
opment of fueling units which are re- 
liable in operation. Design problems, 
which in the past have seemed to be 
a stumbling block to the adoption of 
underwing fueling, have been greatly 
minimized by these developments. Air- 
frame manufacturers now find that 
very few structural changes are neces- 
sary. And in some instances, substan- 
tial weight-saving has actually been 
effected. 

Safety devices for protection of the 
wing no longer present a difficulty. 
There are now being manufactured at 
least four types of devices which ade- 
quately protect wing tanks, and also 
afford safety to ground erews. Tests— 
embracing many thousand cycles—by 
various airframe manufacturers have 
shown that these devices adequately 
perform their intended function. 

Actually, studies seeking answers to 
the operators’ objections provide the 
story behind the development of under- 
wing fueling. Results of these studies 
are summarized here in an effort to 
present a clear picture of the problems 
involved and the solutions obtained. 

Aireraft design problems presented 
the first hurdle. It became immediately 
apparent that some standardization on 
fittings would be necessary before the 
airframe manufacturer could hope to 
effect a design which would be satisfac- 
tory to the ultimate user. This stand- 
ardization was brought about by 
NASC’s subcommittee on underwing 
fueling connectors, following a meet- 
ing in Detroit, in Feb. 1946, at which 
time a tentative set of specifications 
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were presented to, and adopted by, 
ATA’s engineering committee. 

Using the standard in-the-tank fit- 
ting and the specified in-the-tank pres- 
sures and impact loads as criteria, the 
airframe designer found that little or 
no change was necessary in structure 
to accommodate the flanged ring with 
valve and diffuser cap (shown in an 
accompanying illustration). Where 
considerable weight addition had been 
unticipated, it was found that at most 
but a pound or two was added. Also, 
it was found that very little beefing-up 
was necessary to provide sufficient 
strength of structure to withstand the 
hose weight plus fuel flow stress. 

About this time, Wayne Pump Co. 
introduced a rapid fueling system un- 
der the trade name of Collaps-a-Hose. 
Featured is a collapsible line, of the 
fire-hose type, which is about one- 
fourth the weight of the conventional 
hose of the same size and capacity. 
Through use of an electronically con- 
trolled, hydraulically operated valve 
system, the Collaps-a-Hose unit com- 
pletely evacuates the hose after each 
serving, allowing it to be reeled in the 
same manner as fire hose. 

Unique feature of the system is the 
manner in which the electronic control 
funetions. As in all fuel hoses, Col- 
laps-a-Hose contains a grounded static 
wire. This wire automatically com- 


pletes the operating circuit of the elec- 
tronie control once the underwing fit- 
ting is attached to airplane wing. 
Hence, fuel can only be served to the 
cratt when both it and the serving unit 


are properly grounded—thus auto- 
matically complying with the strict air- 
eraft-fueling rule set up by CAA and 
airline operators. Current necessary to 


Left: Latest type Collaps-a-Hose unit (hose not shown) with pre-set 
counter and electronic control (A) to actuate grounding line. In- 
stallation is capable of handling 225 gpm., with safety to plane and 
Counter causes flow shutoff and evacuation of hose 
when predetermined fuel quantity is delivered. Solonoid (B) actuates 


ground crew. 
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operate the system is but a few milli- 


amperes, at no’ time sufficient to cause © 


spark to ignite fuel or vapors. 

The system has a pre-set counter 
which allows predetermination of fuel 
quantity desired and automatically 
shuts off the equipment and evacuates 
the hose when that amount has been 
delivered to the plane. Basie unit of 
the Collaps-a-Hose system is a new 
type high-lhft centrifugal pump (de- 
veloped by Robert J. Jauch, company 
v.-p. in charge of research and devel- 
opment, also inventor of the hose) 
which can bypass fuel for an indefinite 
period without damage to equipment— 
a safeguard, if field personnel forget to 
shut off the pump. The pump also 
eliminates air from the fuel before lat- 
ter is served to the tank, metering only 
liquid. Presence of entrapped air, that 
causes difficulties at high altitudes de- 
spite condition of fuel equilibrium on 
the ground before takeoff, is thus 
greatly minimized. 

Within the past 144 yr., Collaps-a- 
Hose has been placed in operation in 
the field—on tank trucks and in pits. 
Shell Oil, in conjunetion with Glenn L. 
Martin Co., conducted numerous tests 
on the Martin 202, first of the new 
aircraft to have underwing fueling in- 
corporated as original design. Results 
have been highly satisfactory. Pres- 
sures under 5 psi. inside the tank were 
obtained with flows well above 200 
gpm. Both Carter and Parker fittings 
were used during the tests, and both 
performed satisfactorily. 

First carrier to install underwing 
fueling facilities across its system is 
Northwest Airlines, using Collaps-a- 
Hose exclusively. 

At Mills Field, South San Francisco, 


four-way valve to change unit from flow to suction. 
defueling at rate of approximately 60 gal./min. may be had. Right: 
Shell truck installation provides 200-gpm. flow from each of two 
hoses. Attendant is seen attaching one hose; other hose (reeled) is 
visible through open panel doors in truck side. Craft is Martin 202. 


Parker in-the-tank unit and accompanying 
satety float device which shuts off fuel flow 
when proper level is attained. 


Standard Oil of California has placed 
a Collaps-a-Hose pit system in opera- 
tion for United Airlines, and this in- 
stallation is also proving satisfactory. 

Problem of safety in connection with 
wing tank filling was not as easy of 
solution as were craft structural de- 
sign changes. However, four types of 
safety shutoff devices have been gener- 
ally tested and found satisfactory— (1) 
Float type; (2) pressure diaphragm; 
(3) electronic; and (4) weight-of- 
head, or pressure type. 

Both Parker Appliance Co. and 
Liquidometer Corp. build a float type 
shutoff which depends mainly on height 
of fluid in the tank to operate valves 


Underwing 
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Pressure-switch diaphragm-type safety device for underwing fueling. Unit, exteremely depend- 
able, is easily built in shop. Test unit was cycled 150,000 times without failure. 


or electronic devices halting fuel flow. 
Tests on the Parker equipment at the 
Martin plant, and on the Liquidometer 
installation at Dougles, showed them 
capable of halting 200-gpm. flow of 
fuel in the minimum time required to 
prevent overfilling of tanks and at- 
tendant dangerous pressures against 
wing structure. 

One of the simplest and most: effee- 
tive safety devices is a simple dia- 
phragm and microswitch. With this 
installation, either fuel or air-vapor 
mixture rising in the tube within the 
tank causes sufficient pressure differen- 
tial to operate, by instantaneous elec- 
trical means, the diaphragm and switch 


controlling the equipment. This unit 
was cycled 150,000 times without fail- 
ure. It is capable of very accurate ad- 
justment and has advantage of con- 
trolling both fuel level rise and pres- 
sures within the tank. And it is easily 
manufactured by the operator in his 
own shop. 

The Thos. A. Edison Co., Minneapo- 
lis-Honeywell, Simmonds, and others, 
manufacture electronic fuel gages 
which ean easily be adapted for control 
of fuel levels within the tanks, through 
the capacitance-measurement method. 

James Coolidge Carter Co. is de- 
signer and maker of the fourth type of 
safety shut-off devicee—the weight-of- 





Carter in-the-tank unit and automatic safety device, shown installed with Carter hose fitting 
attached. Head of air and fuel causes unit to function. 
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ae 
Carter fitting with handle in closed position 
and Collaps-a-Hose evacuated after fueling 
test at Douglas. Center section of actual 
DC-6 wing was used fo defermine tank 
pressures and vapor-air quantity. 


head unit. Here the column of liquid 
above the device acts upon a pressure- 
tripping mechanism, opening a valve 
which remains open and discharges 
fuel from the tank so long as pressures 
are above normal setting. Both pres- 
sure of entrapped vapor and air and 
the head of fuel affect the operation of 
the unit. Operators object to the dis- 
charge of fuel on the ramp, causing a 
fire hazard, but admit this condition is 
better than rupturing a wing. 

For the rapid underwing fueling of 
aireraft throughout the world, time 
will solve the problem of standardized 
equipment. As more and better equip- 
ment becomes available and more and 
more aireraft provide underwing fuel- 
ing connections, the problem will solve 
itself. Even now, combination nozzles 
have been developed to allow under- 
wing fittings to be used for overwing 
fueling. 

Certain salient features of under- 
wing fueling cannot be overlooked. 
With inoperative time of large aircraft 
creating sizable financial considera- 
tions, speed of ground handling is « 
necessity. Safety is at all times para- 
mount. And economy is essential. 

Field operation shows that despite 
ever-growing tank capacities, fueling 
time can be more than halved through 
use of larger hoses and greater flows. 
Tests have proved that 200 gpm. of 
fuel can be introduced into an aircraft 
tank with less attendant vapor than 
from 50 gpm. served overwing. Safety 
devices now perfected provide safer 
operation at high flow than is now ob 
tained with present low-flow high-pres- 
sure systems. Underwing fueling i- 
unquestionably here to stay. 
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Super Altitude -Research Rocket 
Revealed by Navy 


By C. H. SMITH, JR., M. W. ROSEN, and J. M. BRIDGER, 
Naval Research Laboratory, Office of Naval Research 


First engineering study gives construction details of Martin-built 
Neptune, research missile being built to double ceilings reached by V-2s. 


ESIGNED TO CARRY research in- 
[ome to new record heights 

of better than 1,000,000 ft. a 
new rocket called the Neptune is be- 
ing constructed for the Navy by Glenn 
L. Martin Co. 

Reaching for such altitudes—some 
100 mi. higher than the highest V-2 
flight thus far—posed design and con- 
struction problems never before en- 
countered, and discussed here for the 
first time. 

In the design of a high altitude 
sounding rocket, one must remember 
it is not to be used as a weapon, but 
as a research vehicle to serve as a 
platform from which measurements 
may be made. Such a vehicle should 
be constructed as simply and efficiently 
as possible, have reasonably low ac- 
celeration and vibration, low overall 
weight, and high specific impulse. 
Specific impulse here refers to the ra- 
tio of thrust (lb.) to weight-rate of 
propellant flow in combustion (lb. per 
see.). Principal characteristies of the 
Neptune are shown in Table I. 

Comparison of known propulsion 
systems, in light of those requirements, 
led to choice of a_ single-cylinder 
liquified oxygen-aleohol rocket power 
plant with turbopump propellant in- 
jection system. Calculations indicate 
that to meet payload and maximum al- 
titude requirements it will be neces- 
sary for the engine to deliver 20,000 
lb. thrust for 75 see. or, to put it an- 
other way, that specific impulse must 
continue for 210 sec., assuming pro- 
pellant flow and burning rate to be 
constant for the entire burning time. 
Engineers of Reaction Motors, Ine., 
who were chosen to develop the Nep- 
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tune’s engine, have indicated a system 
meeting these requirements can be 
built. 

It is estimated that the power plant, 
less piping, will weigh 250 lb., have 
overall length of about 44 in., and 
nozzle-exit outer diameter of approxi- 
mately 194 in. With a nozzle expan- 
sion area ratio of 4.3, mean mixture 
ratio (of the alcohol/liquid oxygen by 
weight) of 0.90 at sea level, and aver- 
age consumption of alcohol and liquid 
oxygen of 45.1 and 50.1 lb./sec., re- 
spectively, it should be possible to 
attain the desired specific impulse. 

The 4.3 nozzle expansion area ratio 
was selected over larger ratios—he- 
cause of the latters’ disadvantages, 
such as jet flickering, greater cooling 
problems, and overall nozzle exit size 
—with relatively small loss in altitude 
performance (about 1%) associated 





Table I—Neptune Characteristics 


Dimensions 
Length 
Diameter 
Span (across fins) 
Weight 
Total empty wt 
Fuels (alcohol, oxygen, H202, and 


e 
Payload bs 
Total gross wt........... 9,510-11,410 lb. 

Performance* 

1,255,000 ft. 


Velocity (max.)......08605% 8,200 ft./sec. 
Time to max. altitude 335 sec. 
Acceleration (max.)............ 10.87 g. 
Time to max. altitude 335 sec. 
APPEL CIOBES ) occ. 0.0.50. 5's 0 81¥:0-0 22,900 Ib. 
Specific impulse (max.)......... 
Duration of thrust 

Propellants 
PRONG vip osc iets oiors Wisse wererie piel 3,380 Ib. 
Liquid oxygen. 022200 o oof: 3,760 lb. 
Hydrogen peroxide 270 Ib. 


* With 100 lb. payload. 


1,992 lb. 


242 sec. 





with less than optimum expansion at 
higher altitudes. A 4.3 ratio corre- 
sponds to an average back pressure of 
0.8 atmospheres, compared with 0.86 
for the V-2. 

Originally it was planned to use an 
aleohol-water mixture as fuel, but 
tests have brought a tentative deci- 
sion to use straight alcohol. This will 
bring a 15% change in optimum 
weight mixture ratio, and resultant 
decrease in overall weight and in- 
ereased specific impulse. Linde com- 
mercial liquid oxygen, or the equiva- 
lent, will be used. 

The turbopump propellant injec- 
tion system was chosen over a pres- 
sure feed system, despite higher cost. 
A large weight saving and, coupled 
with it, better predicted performance 
were felt to outweigh the cost differ- 
ence. Both alcohol and liquid oxy- 
gen pumps will be driven at about 
10,000 rpm. by the turbine rotor on 
an integral shaft. 

The turbopump is driven from the 
decomposition products of high con- 
centration hydrogen peroxide. The 
hydrogen peroxide, stable at high con- 
centration; will be held in a tank 
shaped as a_ helical coil spiraling 
around the turbine chamber. A pres- 
sure of 415-465 psi. absolute, derived 
from the gas pressurizing system (to 
be discussed later), will force the per- 
oxide into a gas generator, where its 
decomposition is initiated on contact 
with a manganese compound, with the 
resulting steam driving the turbine. 
The product of decomposition is also 
used to correct rocket roll (as de- 
seribed later). 

Adequate flow of all fluids is as- 
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Fig. 1. Comparative chart showing 200-mi. altitude regions to be 
explored by Navy's Martin-built rocket Neptune, slated for flight 


next summer. 


sured by a pressurizing system using 
helium at pressures of 3,500 psi. Con- 
trol valves and regulators will main- 
tain pressures (absolute) as follows: 
Aleohol range, 30-26 psi.; oxygen 
range, 33-9 psi.; and hydrogen perox- 
ide range, -+ 5 psi. of a fixed value 
(to be determined) between 415 and 
465 psi. Pressurizing all fluids was 
necessitated by cavitation danger re- 
sulting from high fuel consumption 
rates and the requirement that fairly 
constant pump inlet pressures be 
maintained. Helium was chosen be- 
cause of its low density and low affin- 
ity for the fluids to be pressurized. 
Helium required will weigh about 8 lb. 

By relocating the oxygen tank 
forward, it has been possible to in- 
crease considerably the pressure head 
at the oxygen pump, thus reducing 
the problem of cavitation with the 
boiling oxygen. 

The rocket engine will be started by 
an electric signal to a standard squib- 
lype igniter through a pull-away plug. 
Termination of engine operation will 
result from activation of either tur- 
bine overspeed switch or emergency 
eutoff relay receiving a signal from 
the ground, or internally from a timer 
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Fig. 2. Artist's conception of Neptune rocket at moment of launching. 
It will quickly attain supersonic speeds in its dash to altitudes of 


better than 1,000,000 ##. as carrier of research instruments. 


—whichever method is most desirable. 

One of the first decisions necessary 
was selection of the general shape of 
the rocket body. On the basis of pre- 
liminary structural and fabrication 
studies, a design based on a simple 
ogival nose and straight cylindrical 
body was chosen. Studies indicated 
that no severe structural difficulties 
would arise from large length/diame- 
ter ratios, such as 15-18:1. Super- 
sonic wind tunnel tests indicate that 
for a given volume the drag variation 
with L/D ratio is very flat from 11:1 
to 18:1. Fin weight penalties for re- 
quired stability have indicated no real 
optimum. 

A 32-in. dia. was chosen on the 
basis of engine diameter, volumetric 
efficiency of components, and ease of 
construction from maximum width 
sheets of suitable aluminum. With 
that diameter, required volume can 
be housed in a vehicle 543 in. long, 
putting L/D ratio at approximately 
17:1. A conical nose of 25-deg. in- 
cluded angle was chosen on the basis 
of drag considerations and other re- 
quirements based on uses planned for 
the rocket. 

Next problem concerned stability, a 


difficult factor on such a rocket which 
must be designed to fly through 
density variations from atmospheric 
to practically zero, and at all speeds 
up to supersonic. Basically, two types 
of tumbling may be exhibited by mis- 
siles of this type. 

End-over-end, simpler of the two, 
can be predicted fairly easily. The 
rocket may show this behavior early in 
flight before appreciable speed is at- 
tained, and then again as the atmos- 
phere’s influence is lost. The second 
type of tumbling consists of motion 
in all three planes, in which the rocket 
rotates about both C.G. and longitu- 
dinal axis. 

Analysis of wind tunnel models in- 
dicates the Neptune will be stable 
through the expected speed range. De- 
sign of the first unit is based on L/D 
ratio of 16.85:1, with a tail structure 
of four fins having total area per plane 
of 30 sq. ft., aspect ratio of 1, sweep 
angle of 60 deg., and tip chord rake of 
3 deg. (Aspect ratio here refers to the 
square of the external fin span divided 
by the total fin area in a given plane). 

Aerodynamic trim tabs are planned 
for each fin. All tabs will be ground- 
adjusted prior to flight, and in addi- 


41 























— RA TI 








| 


‘on 
_— 





T 


IN TONS (2000 LBS.) 





J 


o 








] 


: 


‘i 


a 


THOUSANDS OF FEET 


7; 


PN 
7 ~ 
*U 





ii 


VELOCITY FEET PER SECONDS 


DRAG 


ACCELERATION (32.2 FEET/ SECOND*) 


N\ 





ALTITUDE 


WEIGHT, THRUST, AND DRAG 




















“a 
a 


i” 
~\ 























BURNING TIME 


40 50 60 


SECONDS 


Fig. 3. Calculated burning-time history of Neptune rocket, based on takeof weight of 9,510 


lb. with 7,140-/b. fuel load. 


tion the tabs in one of the planes are 
to be coupled to the thrust deflection 
servo system. Fin airfoil section is a 
double wedge plus flat sections having 
all plane surfaces, with a 4% thick- 
ness ratio. 

Preliminary dynamic-stability stud- 
ies, which only considered the rocket’s 
longitudinal oscillation about C.G. 
(e.g., restrained against lateral move- 
ment) have indicated the need for some 
form of automatic control to dampen 
oscillations except for narrow altitude 
ranges. 

Control system design considers such 
items as: Accuracy, reliability, interac- 
tion of control axes, gyro gimbal lock, 
and possibility of inadequate roll con- 
trol. Stabilization and control system 
have been designed to provide for cor- 
rection for steady state and of tran- 
sient error about both pitch and yaw 
axes and roll in either direction about 
the longitudinal axis. 

It is planned to launch the Neptune 
vertically and introduce early in flight 
a tilt of 3-10 deg. to the North. This 
will define the pitch axis as being hor- 
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izontally east and west through C.G., 
and yaw axis as being horizontally 
north and south. 

Past rocket experience has shown 
that, to insure adequate control, pro- 
vision must be made to alter thrust 
direction in addition to the production 
of moments by aerodynamic surfaces. 





Thrust direction may be altered either 
by reorienting the combustion cylinder 
or by introduction of deflection sur- 
faces into the jet stream, as the Ger- 
mans did with the V-2. Both systems 
impose many design problems and, al- 
though the first imposes more stringent 
demands on the control system, it has 
been tentatively chosen due to antici- 
pated performance improvement. In 
addition to eliminating thrust loss due 
to vanes in the jet, a weight saving of 
some 275 Ib. is achieved. 

Since stabilization and control of the 
Neptune are limited practically to ver- 
tical flight, its design should not prove 
as difficult as radio command steering. 
Pitch and yaw gyro signal systems, to 
constantly measure deviation of the 
longitudinal axis from true vertical, 
are provided. These feed a signal, pro- 
portional in magnitude to the error 
deviation, to a correcting mechanism. 

Pitch and yaw systems may be vir- 
tually identical. Each will consist of 
a sensing element (gyro), signal pick- 
off, lead cireuit, amplifier, and hy- 
draulic servomotor. By using double 
axis gyros having pickoffs and torquers 
on each axis, two units can be made to 
perform all position sensing required 
for pitch, yaw, and roll control. 

If a control voltage proportional to 
the error were fed to the correcting 
unit, steering action would be delayed 
due to lag and inertia in links of the 
system. Consequently, the phase of the 
correcting action must lead the error 
signal to attain stabilized operation. 
A lead circuit is included to assure cor- 
rect phase relationship. The hydraulic 
servos will be driven by a hydraulic 
motor pump using alcohol from the 
high pressure side of the main fuel 
pump, with exhausted aleohol being 
returned to the main fuel tank. 

Certain experiments planned for the 
Neptune will be more simple and ef- 
fective if roll correction is provided. 
While such correction is a problem 





Cutaway drawing of HASR-2 Neptune rocket shows internal arrangement. 
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TABLE Il—-WEIGHT DISTRIBUTION 


Item Weight (Ib.) 
ET re nr Perr reer rr 555 
Nose cone and instrument compartment...................... 61 
I od ds oun nae aeaewad eka wa omre Reis 33 
OE PN eT rT er rete 104 
EE Ce ee Te Te ee en Toor ere 258 
59404 KU SRE OORT CAEN ae 99 
A eg ee oa. 8 et aoe Cand KERR SE Ca AE ee ae ee .- 210 
3.5 RAGS ba ws eRe Hh Ok HMMS Wade Vase IS 8 wa we eS 57 
EFI O EE OE TT ER En Pee ee 871 
NEGtOr CRONE ZOO OD oa 5c oie d civcre wo eatwwviseesineaeens sees 250 
I os cg Sing bw Fs hae Wore 8% (Included in body group) 
KE wy EV K Rear ORE I@ eat 95 
Ee Oe ee ere eee 50 
eee ee ee ree er rer re 155 
NS a hk ea ta pkgs 46 AW KREASS WRENS CR POOL ARETS 140 
Gas pressurizing control system...............00e eee eee eee 40 
EE Pr rrr Tee er on ree re 141 
Pea sg behing seu Ea ee eT RT RSE ea 299 
a airs ws nie Rata dine sake E gO 241 
Electrical equipment and wiring.....................0000005 58 
as 6 ods Wk 6 64k 6 Sad eas Ode baer eeeneees 1,992 
ry il he Cee Kn see weenie eke ba wean 7,918 
IS 3 os cowhide aCe nalenc oi takemantentels sea 100-2 ,000 
TACGG) SE ae poet Cerne ne etn em etree ene 3,380 
ee rr ee rrr er ee 3,760 
ECE ONIN 82s Sorc Parer fay ors areal utes le es af cts aera, Ce ceeatoh es a eset apes 270 
NER eR cee ih ree ox aras alah chars aaicsanoreva aioe caval os racial as wae alos 





with jet vanes, it is even more of a 
problem when the engine thrust line 
is altered. Aerodynamic trim tabs are 
practically useless on a missile going 
outside the atmosphere’s influence. 

The problem is not, of course, sens- 
ing the roll, but bringing to bear a 
suitable counter moment. Since con- 
siderable energy will remain in the 
peroxide turbine exhaust, it was de- 
cided to release this exhaust from roll 
jets at a distance from the longitudinal 
axis and in a direction to provide the 
necessary moment. Jets are designed 
to release equal quantities of steam in 
opposite directions so as to produce no 
moment normally; but with the error 
correction signal, valves will operate in 
each jet to increase the steam exhaust 
on the side opposing the roll. Since it 
is possible that roll may be induced 
after fuel burnout by deceleration of 
the turbine rotor (coaxial with longi- 
tudinal axis of the rocket), or from 
other causes, it was decided to extend 
roll control for 17 see. This will be 
done by inserting, between the gas gen- 
erator and turbine, a changeover valve 
which switches the gases directly to the 
roll jets at fuel burnout. This requires 
a 30-lb. increase in hydrogen peroxide 
supply. 

Forward 77 in. of the Neptune is re- 
served for research instruments. The 
nose is a true cone of 25-deg. included 
angle for the first 44 in., where it has 
a dia. of 194 in. From this point the 
ogive begins, and maximum dia. of 32 
in. is reached at midpoint of the con- 
trol compartment, 100 in. from the 
nose. Body aft of the 100-in. station 
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is cylindrical. Base of the nose section 
(the 77-in. station) is of 30 in. dia., 
and it is sealed by a magnesium cast- 
ing. Access is provided by two doors 
and the whole section can be pressur- 
ized. Original design called for a skin 
of heat resistant steel, but this is be- 
ing reconsidered in view of recent tem- 
perature data obtained from V-2 ex- 
periments, indicating possible use of 
aluminum. 

From Station 77 to 120, space is re- 
served for instruments necessary for 
flight control: Gyros, batteries, cutoff 
receivers, control electronics, ete., and 
the helium sphere. 

Between Stations 120 and 437 will 
lie the fuel tanks, the forward one 
containing liquid oxygen. The alcohol 
tank, just aft, is an integral part of 
the rocket structure, with its surface 
forming the rocket skin. 


All space aft of Station 437 is oc- 
eupied by the turbine, peroxide tank, 
rocket engine, and hydraulic and valv- 
ing equipment. Removablo skin seg- 
ments will give easy access to the en- 
gine compartment. 

Thrust force of the engine will be 
carried through a steel gimbal ring to 
aluminum fittings between forward and 
center fin spar frames, to distribute 
both axial and normal components of 
thrust into the skin structure. 

Performance calculations indicate 
that altitudes attained will consider- 
ably exceed those originally specified 
for the rocket. At best, preliminary 
calculations can give only approxima- 
tions of performance, since many of 
the Neptune features have not been 
tried before. Data on drag at the 
velocities and pressures calculated for 
the regions through which Neptune 
will pass, are very limited. Wind tun- 
nel tests at Ballistic Research Labora- 
tory, Aberdeen Proving Grounds, have 
established outside limits on drag at 
Mach 1.72. Curves of drag coefficient 
vs. Mach number were extrapolated 
from Mach 1.72 on the basis of the 
general trend known from German V-2 
experiments and other data. 

Caleulated burning-time history of 
the Neptune is shown in Fig. 3, under 
the following conditions: Launching 
at sea level; total takeoff wt., 9,510 
lb.; fuel wt., 7,140 lb.; payload, 100 
lb.; specific sea level impulse, 210 sec.; 
burning time, 75 sec.; max. cross sec- 
tion, 5.6 ft.; and highest anticipated 
drag on basis of wind tunnel data. 

Firing of the first Neptune is being 
planned for the summer of 1948, with 
a series of about one firing every other 
month after that. In addition to pro- 
viding a vehicle for continuation of 
our high altitude research program, the 
Neptune may well help to prove the 
practicability of still higher soundings 
—or possibly even the practicability of 
extraterrestrial exploration within the 
forseeable future. 





Table III—Comparison Of Neptune and V-2 Performance 





Neptune _ 

100-Lb. 500-Lb. 1,000-Lb. 2,000-Lb. 2,200-Lb. 

Payload Payload Payload Payload Payload 
Max. altitude (ft.)..... 1,255,000 1,006,000 733,000 446,000 600,000* 
Alt. at burnout (ft.)... 189,000 172,000 150,000 118,000 100,000* 
Burning time (sec.).... 75 75 75 75 67* 
Max. acceleration (g.).. 10.9 8.8 7.3 5.6 6* 
Max. velocity (ft. sec.) 8,200 7,260 6,070 4,570 5,200* 
Total weight (Ib.)..... 9,510 9,910 10,410 11,410 28,380 
Propellant wt. (Ib.).... 7,140 7,140 7,140 7,140 19,613f 
Thrust (sea level) (Ib.). 20 , 000 20,000 20,000 20,000 52,200T 
Useful payload (Ib.).. . 100 500 1,000 2,000 2,200T 





* Values obtained in V-2 firings at White Sands Proving Ground. 
+ Derived from German V-2 literature (which, it is noted, gives maximum vertical 
altitude of 512,000 ft. for a 67-sec. burning period). 
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Power ‘Dividends” 


Seen Available for Turboprops 


By S. A. TUCKER, McGraw-Hill World News 


Ingenious impulse-wave compressor increases power output and 
efficiency in locomotive unit; principles held applicable for turbine- 


powered aircraft. 


NEW FUNDAMENTAL gas-power 
A process which may have impor- 
tant aircraft applications has 

just been revealed in Switzerland. 
Engineers of Brown Boveri Co. have 
found a means of compressing air and 
expanding gas according to the same 
heat process as in a reciprocating en- 


gine cylinder, but without use of pis- 
tons or other reciprocating parts. 
Currently being tested, the pressure 
exchange unit known as Comprex is be- 
ing employed as a second-stage com- 
pressor of a locomotive power unit, 
adding some 1,500 hp. to the conven- 
tional gas turbine’s 2,500-hp. output 
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Fig. 1. Schematic diagram showing installation of Comprex unit as second-stage compressor 
for conventional gas turbine power unit of 4,000-hp. locomotive. 
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and increasing thermal efficiency from 
a base of 18% (at 1,120 deg. F. gas 
temperature) to about 22%. 

While it may seem a long way from 
the relatively heavy construction of 
locomotive application to the rigid 
weight requirements of aircraft, the 
fundamentals may well be adapted to 
airborne craft. However, since Com- 
prex provides additional shaft power 
without more air flow, it would prob- 
ably find best application in turboprops 
rather than straight turbojets. 

Comprex cannot be classified under 
any of the three basic compressor types 
—reciprocating, centrifugal, or axial 
flow. Work of compression is derived 
from a “piston” of hot gas which ex- 
pands in the same “cell” used for com- 
pression. Essential functions of the in- 
ternal combustion engine are executed, 
but without pistons or reciprocating 
motion. 

Position of the Comprex unit in the 
gas-turbine cycle is shown in Fig. 1, 
while Fig. 2 illustrates its construction. 
Essentially the unit consists of a num- 
ber of cells, open at both ends, arranged 
around a shaft which is driven by a 
motor or other constant-speed device. 
This rotor turns between fixed plates 
which serve as valves. Both air and 
gas enter through the plates at the left 
and leave at the right, so that flow 
through rotor cells is unidirectional and 
practically continuous. 

Phases of compression and expansion 
are illustrated in Fig. 3, which shows 
a development of the cells and connec- 
tions in a plane. Cells, represented by 
horizontal bars, move downward at a 
rate of some 3,000 cells per sec. past 
the air and gas openings in the fixed 
end plates. 

Air entering a cell (top of Fig. 3) 
sets up a pressure wave that is con- 
siderably greater than its velocity head. 
Thus a charge of air is trapped as the 
cell moves past the air inlet port. Be- 
cause of the pressure wave effect, the 
trapped air has greater total weight 
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Fig. 2. Only moving part of Comprex is rotor, having number of Each cell acts alternately as compression and expansion chamber 
individual cells around periphery, as shown in perspective view. for air and gas. 


than that corresponding. to air-inlet 
pressure. 

Gas inlet is timed (by position of the 
gas-inlet port) so that a second com- 
pression wave forces air out at pres- 
sures approaching three times that of 
the air inlet. A charge of gas is then 
trapped at the low point of a pressure 
wave, and exhausted at the proper time 
to leave the cell at a lower pressure 
than the air inlet. In the present model, 
a small scavenging blower (shown in 
Fig. 2) aids flow and compensates for 
pressure drop in the combustion cham- 
ber. 

During each revolution of the rotor, 
each cell is exposed to temperatures 
ranging from relatively cold air at the 
inlet to hot gas at combustion chamber 
temperatures. But because of the 
rapidity of the changes, metal temper- 
ature of the cell walls varies less than 
4 deg. F. from the average of air and 
gas temperatures, and this tempera- 
ture-variation effect penetrates less 
than .004 in. of cell wall thickness. Thus 
combustion gas at 1,800 deg. F. can 
be utilized in a cell designed for 1,025 
P., well within limits of existing ma- 
terials. 

Net power results from this cycle, be- 
cause not all the hot gas is needed for 
air compression. Comprex is essen- 
tially a constant-volume device, return- 
ing about the same volume of hot gas 
as intake air. The remainder, tempered 
by addition of by-passed air, is avail- 
able for expansion through an auxiliary 
turbine (which could be geared to a 
propeller). Added power is obtained 
for less than half the weight-per-hp. 
ratio of the main gas turbine. 
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Fig. 3. Schematic sketch (with cells unrolled") shows simplified cycle of air and gas pressure 
waves formed as cells pass fixed valve end-plates. Compression ratio approaches 3:1. 
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Thermodynamic Factors 


In Turbine-Aircratt Design 


By JOEL WHITNEY, Jhermodynamicist, Ryan Aeronautical Co. 


Outlining vital cooling and ducting problems confronting the 
thermodynamicist in advanced power plant installations, Author 
Whitney goes on to present a succinct method of approach for their 


solution. 


thermodynamicist is concerned, ar- 

bitrarily, only with internal flow 
problems and aspects of heat transfer 
within the envelope of the craft. This 
arbitrarily eliminates thermodynamic 
relations which occur in external high 
velocity flow problems, and leaves flow 
considerations of intake and discharge 
ducts and entrances, flow and heat cal- 
culations through engines and acces- 
sories, heat transfer problems of sur- 
rounding structural components, and 
design caleulations attendant to cock- 
pit conditioning. All of these factors 
are strenuously affected by the high 
speeds and altitudes attained with mod- 
ern combat craft, and would require 
considerable detail for full discussion, 
hence this study will be limited to a 
simple analysis of problems involved 
in engine and oil cooling and turbojet 
engine ducting.* 

Problem of engine and oil cooling 
will be considered from the aspect of a 
propeller drive gas turbine. In engines 
of this type, there are, in general, three 
cooling problems—concerned with ac- 
cessories, engine compartment, and 
lubricating oil. It should be noted that 
turbojets have these same problems but 
to a lesser magnitude, because gearing 
losses are much smaller. 

From the standpoint of entrance 
losses and aerodynamic cleanness, it is 
desirable to keep the number of en- 
trances to a minimum. On Ryan Aero- 
nautical Co.’s most advanced turbo- 
prop-plus-turbojet plane, it was not 
possible to meet all demands for cooling 
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* Editors note: An additional problem— 
cabin conditioning—was analyzed in_de- 
tail in ‘Air Conditioning Turbine-Pro- 
pelled Aircraft,” by H. J. Wood, Feb. and 
Apr. AVIATION. 
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air in one entrance because of engine 
configuration. On the turboprop en- 
gine, accessories are mounted in the 
spinner-afterbody, well forward of the 
cowl lip. It was not possible to duct 
cooling air forward from the cowl lip 
to this area, hence an additional en- 
trance scoop was designed for this pur- 
pose. From information on generator 
air requirements a simple scoop was de- 
signed to direct cooling air into the 
generator duct. After leaving the gen- 
erator, the air cireulates through ac- 


cessory compartment, around engine, 
and finally out around exhaust stacks. 

Situation regarding the oil cooler 
entrance was much more satisfactory, 
since it is possible to take all the air 
required for cooling functions, except 
as noted above, through this entrance. 
These air requirements include those 
for oil cooler, air conditioner heat ex- 
changer, and engine compartment blast 
cooling. Our first calculations were to 
determine the air quantities required 
for these functions. 

Let us first consider oil cooler air re- 
quirements. Data for this problem in- 
clude air speed, oil temperature out of 
cooler to engine, oil flow, heat rejec- 
tion, air free stream temperature, and 
altitude. From general thermodynamic 
relationships, it was determined that 
maximum cooling requirements occur 





Ducting aspects of Ryan XF2R-1 Dark Shark Fireball. Annular entrance at cowl nose supplies 


air to GE TG-100 turboprop engine. 


similar to installation discussed in accompanying article. 
Duct entrance in wing is for aft engine. 


provides exit area tor TG-100 exhaust. 


Large scoop below supplies oil cooler, in manner 


Fuselage cutout below cockpit 
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at sea level. Hence, all calculations 
were made for this altitude. By speci- 
fication, maximum cooling require- 
ments were calculated at the “Navy 
Hot Day” condition of 90 deg. F. From 
airplane speed, ram temperature rise 
was caleulated and added to ambient 
temperature. This was used as the tem- 
perature of air entering the cooler. 
Temperature consideration is an exceed- 
ingly important consideration in high 
speed aircraft, since velocities are be- 
ing reached which will make cooling of 
engines impossible unless allowable 
temperatures are raised or refrigera- 
tion employed. 

Continuing with our caleulation, 
using oil flow, oil-out temperature, and 
heat rejection, the values were com- 
puted for oil temperature rise, final 
oil temperature, average oil tempera- 
ture, and temperature difference (aver- 
age oil to entering air). Since the man- 
ufacturer’s oil cooler performance 
curves were based on heat rejection 
in Btu.s per min. per 100-deg. F. tem- 
perature difference, an equivalent heat 
rejection for the actual temperature 
difference was required. Using this 
equivalent heat rejection, the per- 
formance curves were used to deter- 
mine required air flow, total pressure, 
and static pressure drop. These data, 
in conjunction with air requirements 
for air conditioner, heat exchanger, and 
engine compartment cooling, were suf- 
ficient to initiate entrance and duct cal- 
culations. 

From total air quantity as deter- 
mined, an inlet area was selected on 
the basis of desired inlet velocity. These 
preliminary calculations are made with- 
out consideration of density changes. 
Inlet velocity ratio is the ratio between 
inlet velocity and airplane velocity. 
From experience, it is known that this 
should fall between 0.4 and 0.8 to ob- 
tain favorable pressure recovery. At 
this point it is well to emphasize that 
the entire process is one involving cut- 
and-dry methods. With reasonable ex- 
perience, a skilled caleulator can ob- 
tain the desired results in two or three 
trials, using the duct analysis table 
accompanying this article. Although 
fundamental relationships have been 
used to establish equations, their evalu- 
ation is generally too eumbersome to 
permit general use. 

From the entrance area previously 
determined, physical outline of the oil 
cooler, and the desired airplane con- 
figuration, the duct was designed. Gen- 
eral information given in NACA ARR 
L4F26, Design of Power-Plant Instal- 
lations—Pressure-Loss Characteristics 
of Duct Components, established the 
design criteria. From this duct con- 
figuration, areas at various stations 
were computed and noted in the duct 
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DUCT ANALYSIS TABLE 
(Ref. NACA ARR L4F26) 




































































Quantity— Each Duct 4 Station 
Temperature, °F. abs. ' 
Static press., |b. /sq.ft., abs. P 
Density, slug /cu. ft. (.000583PT) ? | 
Mass flow of air, slugs/sec. m 
Vol. flow of air,cu.ft./sec.(Yo) | Q 
Cross sectional area,sq.ft. A 
Velocity, ft./sec. (Q/A) Vv i 
‘W2pv® ,ib./sq. ft. q ; 
| Velocity of sound, ft./sec.(49VT} a i ae | panuyel 
iach. sumter (Vie) a a 2 i 
Compressibility factor Fe 
| impoct pressure Ib./sq. ft. qFe¢ ia 
Total pressure, |b./sq.ft.(P+qFe) | H 
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Change in static press.,Ib/sq. ft. AP 
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analysis table. Stations used served to 
divide the duct into components of 
known characteristics. In this instance 
the stations were: (1) Free Stream, 
(2) duct entrance, (3) diffuser exit, 
(4) cooler face, (5) cooler exit, and 
(6) duct exit. These stations provided 
the following components: (1-2) En- 
trance, (2-3) diffuser, (3-4) branch 
duets for engine and heat exchanger, 
(4-5) cooler, anc (5-6) discharge duct 
and exit. 

Free Stream values were determined 
from known conditions. Since accurate 
data on propeller ram were not avail- 
able, it was felt reascnable to assume 
that entrance losses would equal pro- 
peller ram, hence calculations could 
neglect both of these factors. From ex- 
perience, it was known that entrance 
and diffuser losses should run about 
15%, therefore, the coefficient AH/q. 
was assumed at 0.15 and the loss taken 
in section (2-3). Value q. is q at the 
entrance of each component. With 
these assumptions it was then possible 
to caleulate all values for station (2). 
Temperature rise (1-2) was assumed 
to be adiabatie and ealeulated accord- 
ingly. Mass flow, area, and total pres- 
sure are known. The procedure then 
follows a trial-and-error method, where 
an assumed value is assigned to P and 
other values calculated. Next, caleu- 
lated value of P from H minus qF, is 
compared with the assumed value. If 
they are not in agreement, another trial 
using a different value for P is com- 
pleted. It is fairly easy to “bracket” 
the desired value, and with a third trial 
obtain the desired result. This same 
procedure was followed in evaluating 
station (3) values, with the exception 
of reducing H by the assumed loss. 


Station (4) is different from (3) only 
in that the air quantity is reduced by 
the flow quantities taken for engine and 
heat exchanger cooling which intro- 
duces variations in all values except 
A, T, and H. It should be pointed out 
that this computation is greatly sim- 
plified, without introduction of signifi- 
cant errors, by assuming that all 
processes are isothermal, since static 
pressure changes are of small magni- 
tude. This assumption, of course, is 
not made for sections where heat is 
added, as through the oil cooler. In 
duct sections of this type, the tempera- 
ture at cooler exit may be calculated, 
using a temperature-entropy diagram 
for air. Statice pressure at cooler exit 
is caleulated from the manufacturer’s 
performance data. With these data, 
the balance of the values can be eal- 
culated as before. 

Slightly different procedure was fol- 
lowed in ealeulating conditions at the 
duct exit. First, it was assumed that 
external static pressure in the region 
of the exit would be equal to free 
stream ambient pressure and that exit 
losses would be at a minimum if duct 
statie pressure at the exit equalled ex- 
ternal static pressure. From these as- 
sumptions, values were assigned to T, 
P, m, and H and calculations were com- 
pleted to determine the area A. 

This entire caleulation was repeated 
for the expected velocity in climb to 
make sure that critical conditions did 
not arise. Principally because of the 
lower ram temperature rise, it was 
found that substantially the same exit 
area would suffice. However, since pro- 
peller ram is the only means for ob- 
taining ground cooling, it was felt that 
some means of augmenting this flow 
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should be provided. Hence, a variable 
area exit flap was provided. This flap 
will also be effective in improving cool- 
ing in flight, if such requirement 
should prove necessary. 

Since all current models of gas tur- 
bine engines are cooled internally by 
excess air introduced by the com- 
pressor, problem of engine cooling 
from the point of view of the airframe 
manufacturer is relatively simple, but 
unfortunately, neither easily nor log- 
ically solved. 

This is because it is not possible to 
determine heat flow through engine 
walls and the engine wall temperature, 
since these values are affected by cir- 
culation and temperature of surround- 
ing air. Consequently, it has been nec- 
essary to estimate these values on the 
basis of limited information and ex- 
perience. Then, the flow requirements 
can be set up along established thermo- 
dynamic principles. This method has 
been* applied, with the refinement of 
blasting air on critical structural mem- 
bers to insure that their temperatures 
will not exceed the design limit. From 
these outlets, the air circulates through 
the engine compartment to exit open- 
ings around the exhaust stacks. It is 
helpful to observe temperatures at 
many locations in the engine enclosure 
during the flight test program. From 
these data it is possible to modify the 
cooling system, if this should prove to 
be necessary. 

When we look into the problem of jet 
engine inlet and discharge ducting, we 
find that a considerable variety of gen- 
eral, specific test, and calculated data 
are available. The report referred to 
previously—NACA ARR L4F26—is “a 
correlation of what are believed to be 
the most reliable data available on duct 
components of aircraft power plant in- 
stallations.” This report enables the 
thermodynamicist to analyze ducts to 
determine pressure losses, flow rates, 
exit area, and drag losses. The proce- 
dure is relatively simple, because it only 
involves dividing the duct system into 
components whose characteristics can 
be determined from tables and charts, 
and evaluating these characteristics in 
terms of the airplane speed, altitude, 
duct dimensions, and shape. Two fae- 
tors remain which may be difficult— 
determination of basic configuration of 
the duct and the calculation of the over- 
all performance of the duct system. 

The referenced report provides a 
number of the usual duct components, 
sufficient to assist in the evaluation of 
most systems. Occasionally some duct 
shapes may not correspond with the 
configurations presented, but it is be- 
lieved that satisfactory and conserva- 
tive compromises have been made. For 
example, in a certain design analysis 
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Ryan XFR-4 seen here features submerged entry for supplying air to jet engine in aft fuselage. 


Similar entry is located on other side of craft. 


the ratio of mass flow to perimeter de- 
termined a duct Reynolds number 
which was larger than the Reynolds 
number of the available data. How- 
ever, inspection of the data disclosed 
that the loss coefficient decreased 
slightly with increasing Reynolds num- 
ber. Hence, if data for a smaller 
Reynolds number are used, the coeffi- 
cient will be conservative. 

Caleulation method for duct analysis 
was described in the discussion of oil 
cooler ducts, hence we will not discuss 
it here, except to add that where inlet 
conditions are known, it is possible to 
calculate losses between the free stream 
and the entrance. Greatest difficulty 
may occur if the airplane under con- 
sideration has a tractor propeller. In 
this case, the calculation of propeller 
slipstream velocity presents some diffi- 
culties which necessitate assumptions, 
but the possible magnitude of the ef- 
fects of these assumptions is not suffi- 
cient to cause errors of great conse- 
quence. 

Another factor is introduced in the 
case of an airplane equipped with a 
propeller and a jet engine. With this 
configuration, the propeller drive en- 
gine is generally used for continuous 
operation, supplemented with the jet 
engine for relatively short periods of 
maximum performance. When the jet 
engine is not operating, and with the 
inlet ducts open, there is sufficient air 
flow from the ram to windmill the en- 
gine. This air flow introduces losses 
which result in drag, hence it is de- 
sirable to close these ducts under this 
condition. If the inlet ducts are closed 
by flush-mounted doors at the entrance 
lip, all losses can be kept at a minimum. 
However, if the ducts are closed rap- 


idly at idling or windmilling rpm., 
kinetic energy of the compressor- 
turbine rotor ‘is sufficient to build up a 
relatively high negative pressure in the 
ducts. With one engine under consid- 
eration, these pressures may reach val- 
ues as high as —18 in. at rated rpm. 
Designing the duct structure to with- 
stand these pressures would result in a 
considerable weight penalty, therefore 
some means must be provided to posi- 
tively limit the magnitude of these neg- 
ative pressures. If this precaution is 
not taken, a slight error on the part of 
a pilot can easily result in a major 
structural failure when the ducts col- 
lapse. It appears that some form of a 
spring-loaded duct door could be used, 
which would increase the door closing 
time as a factor of the limiting negative 
pressure. 

We have attempted to describe some 
of the practical problems which come 
before the thermodynamicist. It is not 
merely a matter of knowing a formula 
and properly applying it. Frequently, 
new methods must be devised and new 
approaches undertaken when existing 
data are not adequate. From this stand- 
point, it should be apparent that it is 
extremely important for all individuals 
engaged in this work to be firmly 
grounded in basic fundamentals of 
physics, thermodynamics, and fluid 
mechanics, and to have the fortitude to 
pursue likely solutions through many 
ramifications, with the conviction that 
desired results will be reached. Final 
proof is available only when flight test 
data are obtained and reduced. From 
this information, we can correlate our 
assumptions and thus gain valuable ex- 
perience for application on modifiea- 
tions and new designs. 
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Morphology and Nomenclature 
Of Jet Engines” 


By F. ZWICKY, Director of Research, Aerojet Engineering Corp. 


One of the top authorities in the field presents a convincing case 
for adopting a formal system of classifying reaction power plants— 
as an aid to engineers and in the interests of intellectual and 


material economy. 


volve a new principle of scien- 

tifie engineering and its illustra- 
tion in the field of propulsive power 
plants. The new principle deals with 
systematic classification of technical 
and scientific devices. 

Of primary concern in the field of 
jet propulsion are power plants 
activated through chemical and nu- 
clear reactions—although measuring 
instruments, telescopes, signaling ap- 
paratus, types of aircraft, and many 
others, also fall within the same new 
range. Classification is as follows: 

(1) A class of devices is defined 
by its duty. For instance, propulsive 
power plants are those which make 
possible movement of certain craft, 
such as ships, planes, and rockets 
through or over certain media such as 
earth, water, atmosphere, or vacuum. 

(2) After a class of devices has 
been defined, all possible members of 
this class are arranged in an orderly 
fashion in a so-called morphological 
box or manifold, various dimensions 
of which represent possible ranges of 
values of significant physical and 
chemical parameters. 

(3) Technical worth of any of the 
devices is ascertained through a gen- 
eral performance analysis. 


(Crate «new presented here in- 


Chemical Reaction Jets 


Propulsion may be accomplished 
either through use of long distance 
forces or of contact forces. The for- 
mer may be forces of attraction or 
of repulsion. Propulsion by contact 
forees occurs when a jet either im- 
pinges on the vehicle under considera- 
tion or when a jet is emitted or ex- 
hausted from this vehicle. The for- 
mer type will be designated as a 
negative jet while the latter will be 
called a positive jet. 

The following considerations con- 
cern themselves solely with propul- 
sion by means of positive jets. Fur- 
thermore, we shall limit ourselves to 
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*Editor's Note: Dr. Zwicky originally pre- 
pared this material tor publication in the 
Institute of Aeronautical Sciences’ “Aero- 
nautical Engineering Review," where it is 
appearing this month. Because the editors 
of AVIATION feel there is a great need 
for standardization of jet propulsion 
nomenclature, and also because of the 
interesting possibilities of future develop- 
ments touched on herein by the author, 
they have secured the cooperation of Dr. 
Zwicky and the Institute in giving his 
paper wider distribution. 





chemical reactions as the sole source 
of energy. Use of other sources of 
energy, such as nuclear reaction, 
radiation, etc., will not be discussed. 

Totality of propulsive power plants 
activated through positive jets may 
be analyzed schematically as follows: 


Character of Chemical Reactions 

Four possibilities are presented : 

(1) Chemical reagents or propel- 
lants may be self-contained. The de- 
vice to be propelled carries all chem- 
icals necessary for its activation and 
operation. Reagents may, for in- 
stance, consist of a fuel and an oxi- 
dizer, such as alcohol and liquid oxy- 
gen, plus water as a coolant if needed. 

(2) A device to be propelled through 
the air may take in this air and use 
all or part of its oxygen as the 
oxidizer. The apparatus carries only 
the fuel. 

(3) A device which is to be pro- 
pelled through or over a body of water 
may take in this water and use it 
wholly or partly as one propellant 
reacting with a water-reactive chem- 
ical such as liquid sodium-potassium 
alloy. The device carries this water- 
reactive chemical only. 

(4) A device which is to be pro- 
pelled through or over the earth may 
use this earth partly or wholly as 
one propellant reacting with an earth- 
reactive chemical. The moving vehicle 









earries with it only this earth-reactive 
chemical. 

For purposes of formal representa- 
tion, we designate the character of 
the possible chemical reactions through 
the matrix (A;, A», As, As) = A con- 
taining four elements as described. 


Mechanical Character of Propulsive 
Device 

There are four possible modes to the 
principal activating parts of a pro- 
pulsive power plant, namely: (1) No 
motion, (2) translatory motion, (3) 
rotatory motion, and (4) oscillatory 
motion. Strictly we should consider 
motion of engine parts and of pro- 
pellants separately. For simplicity, 
we shall lump them together or per- 
haps more properly confine ourselves 
to motion of permanent mechanical 
parts of the engine relative to the 
working fluid. An axial compressor- 
turbine combination thus falls into 
category Bs. 

Possible modes of mechanical mo- 
tions are formally represented through 
the matrix (B,, B., B; B,) = B con- 
taining four elements as described. 


Character of Thrust Augmentation 

Positive jets which cause motion or 
acceleration of propulsive power 
plants considered may be due entirely 
to a fluid flowing through the engine. 
Or the jet may be reinforced through 
an alteration of external flow of the 
surrounding medium. Such an altera- 
tion is, for instance, brought about 
through action of an external pro- 
peller or wheel. In this case, we 
speak of external thrust augmenta- 
tion. In the former instance we speak 
of internal thrust augmentation, pro- 
vided that more external fluid is 
drawn through the engine than is 
necessary for the completion of the 
chemical reaction. In another case 
in which a stoichiometric ratio of 
propellants is made use of, we speak 
of “no thrust augmentation.” We 
therefore must consider the follow- 
ing eases: (1) No thrust augmenta- 
tion, (2) internal thrust augmentation, 
and (3) external thrust augmentation. 
The possible characters of the thrust 
augmentation are formally repre- 
sented through the matrix (C,, C., Cs) 
= C containing three distinct ele- 
ments as described. 


Physical State of Propellants 
Three different physical states of 
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propellants may be distinguished, 
namely: (1) The gaseous, (2) the 
liquid, or (3) the solid state. Phys- 
ical states of the propellants are 
therefore formally represented through 
matrix (D,, D. Ds) = D containing 
three characteristic elements. 


Operation of Propulsive Power Plant 


Two modes of operation are pos- 
sible, namely: (1) Continuous opera- 
tion, or (2) intermittent (pulsating) 
operation, which may be periodic or 
more or less periodic. Modes of 
operation are therefore formally 
represented through the matrix (Fi, 
E.) E containing two elements 
E;, E. as described. 


Reactivity or Reaction Speed of Pro- 
pellants 


Two pure cases may be distin- 
guished: (1) Propellants may be self- 
igniting, or (2) propellants are not 
self-igniting and artificial ignition is 
necessary. 

Reactivity characteristics of propel- 
lants are therefore formally repre- 
sented through the matrix (F., F:) = 
F containing two elements as described. 

A basie propulsive power plant is 
schematically described through a mat- 
rix 

Aa, Bg, Cy, Ds, Be, Fs, 


containing one element each of the six 
elementary matrices A, B, C, D, E, F. 

For instance, the aeroresonator with 
reed valves operating with a liquid 
fuel which in air is self-igniting can be 
schematically represented as: (A2, B, 
C:, Ds, Es, F;)— while the hydroturbo- 
jet would be represented as: (A;, B,, 
C., Ds, E;, F';), if a liquid water-reac- 
tive chemical is used which with water 
is self-reacting. 

In reality, even the above scheme is 
capable of some refinements. For in- 
stance, in order to distinguish between 
the aeroresonator and the aeropulse, 
additional distinction of a self-sustain- 
ing operation and a nut self-sustain- 
ing, but artificially timed and forced 
ignition, must be considered. Neglect- 














Fig. 1. An aeroduct power plant is here de- 
picted and defined by connected circles. 


ing temporarily refinements of this 
character, the combinations between 
elements of elementary matrices result 
in a potential totality of: 4 x 4 X 
3 x 3 xX 2 X 2 = 576—hbasic propul- 
sive power plants activated through 
chemical reactions and resulting posi- 
tive jets. This totality of engines may 
be arranged in an orderly manner in a 
six dimensional morphological “filing 
cabinet” with dimensions (edges) cor- 
respondingly representing significant 
parameters A, B, ete. 

It may, of course, happen that some 
“drawers” do not contain any reason- 
able device, if it happens that the spe- 
cific set of parameters defining this 
drawer is_ self-contradictory. This 
might, for instance, be the case for en- 
gines characterized by matrices con- 
taining elements B, (oscillatory mo- 
tion) and EF, (continuous operation). 
In general, a morphological filing eab- 
inet of a given class of devices, such as 
jet engines, is complete if each drawer 
contains one device or none. If a 
drawer contains more than one device, 
the analysis must be extended so as to 
introduce enough parameters to define 
each individual device uniquely. 

Since a six dimensional array is hard 
to depict, a diagram may be used in- 
stead to define a specific device (see 
Fig. 1). The propulsive power plant 


marked by the connected circles is the 
aeroduct activated by a liquid not-self- 
igniting fuel (alias ramjet, Lorin tube, 
or aerothermodynamie duct). All other 
engines may be diagramatically de- 
picted or defined in a similar manner. 

Some remarks must be made con- 
cerning refinements of the above 
scheme. For instance, numerical value 
of propellant parameter 8 may de- 
cisively determine the character of the 
propulsive power plant. This parame- 
ter is defined as: B = men/ (men + my) 
where m., is the mass of the chemical 
injected per second and m, is the mass 
per second of the external medium in- 
volved in the operation. If B is large 
enough, for instance, in a hydroturbo- 
jet, the chemical propellant reacting 
with the water in the combustion 
chamber may partly consume this 
water and in the process evolve enough 
heat to transfo:m the remaining water 
into superheated steam. For smaller 
values of B a part of the water may 
turn into wet steam, with the result 
that a gas containing droplets and per- 
haps solid particles flows through the 
turbine. For still smaller values of B, 
water as such may flow through the 
turbine, containing bubbles of gases 
which have been generated in the re- 
action. 

Another case of refinement concerns 
use of axial or centrifugal compressors 
in turbojets, use of oscillating reed 
valves or coaxial and cross-axial valves 
in aeroresonators, and so on. Obviously 
a great variety of types of engines is 
possible. 

In addition to basic propulsive 
power plants, combinatory engines 
must be considered. The reciprocating 
engine-propeller combination falls into 
this vast category, since it involves 
oscillatory (B,) and rotatory (B;) mo- 
tion simultaneously. Another combina- 
tion is the double-ducted hydroturbo- 
jet, which is essentially a combination 
of an ordinary hydroturbojet and a 
hydroduct. It may be left to the reader 
to fathom the tremendous number of 

(Turn to page 123) 
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Fig. 2. Diagrammatic rendering of a hypothetical hydroturbojet illus- 
trates Author Zwicky’s proposal for standardized power plant 


drawings. 
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Fig. 3. Another example of a criterion drafting style for jet engines, 
as proposed in this article, is depicted in this sketch of an assumed 


double-ducted hydroturbojet. 
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Explosion-Proof Electric Units 
Seen “Must” for Future Craft 


By H. R. CRAGO, Industrial Engineering Div., General Electric Co. 


Here are design considerations, backed by extensive test results, 
on equipment projected to bring greater commercial flying safety 
without major weight-space requirements. 


airplanes are fast approaching 

in size and diversity of applica- 
tion those of many small industrial 
plants. The necessity for placing mo- 
tors and control assemblies in wing and 
engine nacelle locations, where prox- 
imity of gasoline tanks and fuel lines 
makes explosive gasoline vapors an 
ever-present possibility, has focused at- 
tention on the necessity for explosion- 
proof equipment meeting the unusual 
weight and size limitations of aireraft 
service. 

This need was recognized early in 
the war and some attempt was made to 
improve explosion-proof characteris- 
ties of fuel pump motors. But it was 
not until the latter part of 1943 that 
active development work was under- 
taken to make available to the aireraft 
industry a line of equipment meeting 
the same rigid performance require- 
ments as industrial type explosion- 
proof equipment. There is now avail- 
able sufficient test data to permit de- 
sign of explosion-proof airborne elec- 
trical equipment at little or no increase 
in size and weight. 

After a thorough investigation of 
Underwriters Laboratories Class 1 
Group D requirements for motors and 
controls used in hazardous locations, 
it became obvious that aircraft equip- 
ment could not stand size and weight 
penalties which these regulations would 
impose. It therefore became necessary 
to seek a solution to the problem in 
construction or in principles where size 
and weight would not be materially in- 
creased. 


Fy; silane SYSTEMS on modern 


Standard Test 


In design of explosion-proof equip- 
ment, the problem is not one of pre- 
venting entrance of explosive fumes to 
the equipment but rather one of pre- 
venting ignition of surrounding gases 
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when an explosion takes place within 
the device. 

Standard test method is to mount the 
device in a test chamber filled with an 
explosive vapor-air mixture, permit- 
ting the mixture to flow into the de- 
vice enclosure. After all air in the 
enclosure and test chamber has been 
displaced, the mixture inside the de- 
vice is ignited by an are produced by 
the device or a sparkplug. Failure of 
the mixture in the test chamber to ex- 
plode indicates that live flame has not 
escaped from the test device and that 
gases that have escaped have been 
cooled below ignition point of the sur- 
rounding mixture. A wide range of 
vapor air mixtures is always used to 
insure testing under the most adverse 
conditions. 


Limited Volume Devices 


In design of conventional self-cooled 
aireraft motors and control devices, 





Fig. 1. Typical explosion-proof electric motor 
for aireraft use. 


necessity for conservation of space and 
weight tends to reduce the free volume 
within the enclosure where explosive 
vapors can accumulate. Also, in these 
small devices, particularly in the case 
of motors, normal construction of the 
enclosure permits it to withstand mod- 
erate internal pressure. While maxi- 
mum explosion pressure produced in 
an enclosure is dependent upon many 
factors, such as degree of venting, dis- 
tribution of free volume with respect 
to point of ignition, amount of turbu- 
lence, ete., all other factors being equal, 
lower pressures occur with small than 
with large free volumes. In designing 
small devices for use in explosive loca- 
tions, therefore, it is possible to take 
advantage of the basic structual fea- 
tures to reduce the length of flame 
paths somewhat below those dictated 
for commercial explosion proof design, 
making possible adequate explosion- 
proof construction with little or no 
weight increase. 

In designing explosion-proof mo- 
tors, attention must be given to the 
problem of flame paths at bearings and 
power connections. In general these 
problems present no particular diffi- 
culty. The ball-bearing construction 
normally used for aireraft motors pro- 
vides adequate flame paths, and a type 
of power connector providing molded- 
in prongs and closely dimensioned bar- 
rels gives the necessary protection at 
this point. 

In the ease of blast-cooled motors 
and generators, the necessity for cool- 
ing air makes the problem of explo- 
sion-proofing more difficult. At present 
the use of a continuous air duct sys- 
tem completely segregating the ma- 
chine from tbe surrounding explosive 
ambient apy rs to be the only prac- 
ticable solution. The added weight of 
an exhaust shroud and exhaust duct 
for most applications is less than the 
added size and weight necessary to 
make the machine self cooled. 

Tables I and II show test results 
obtained with varying gas-air mixtures 
on two motors having widely different 
free volumes. Table I shows tests on a 
motor rated .1 hp. intermittent, 7,500 
rpm., 24v., having a frame dia. of 2% 
in. and free volume of 6 eu. in. 

Table II shows tests on a motor 
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Table I—Explosion Pressure Test Data on .1-Hp., 7,500-rpm., 24 V. 
Aircraft Motor 


Percent by 
Vol. of 
Gasoline 
Vapor in Air 


Test 


Sparkplug 
Location* 


Explosion 
Motor Pressure 


Condition 





1.8 
2.09 
2.28 


bo 
on 
=_ 


NISQSHORWOO Os! 
NIOOOOLGS LH Cr 


Running 
Running 
Running 
Running 
Running 
Running 
Running 
Running 
Running 
Running 
ee 5 
toppe 
Stopped 
Stopped 
Stopped 
Stopped 


* DE = Drive end; CE = Commutator end. 





rater 1.5 hp. intermittent, 7,500-rpm., 
24v., with a frame dia. of 5y¢ in. and 
free volume of 65 cu. in. Note that the 
explosion pressure increased to a maxi- 
mum and then decreased somewhat as 
the gas-air mixture was changed, prov- 
ing that casual testing with explosive 
mixtures that are not acurately con- 
trolled might not produce the most ad- 
verse conditions encountered in service. 
Table II also shows that appreciably 
higher pressures were developed with 
the motor running than occurred at 
rest, showing that degree of turbulence 
is one of the factors determining maxi- 
mum explosive pressure. All tests were 
made with 90-100 octane gasoline. 

Fig. I shows a representative ex- 
plosion-proof motor for aircraft serv- 
ice. 


Vented Construction 


Where larger free volumes are en- 
countered, such as in the larger sizes of 
motors and control assemblies, the 
higher explosion pressures developed 
do not permit the limited flame paths 
as used on small devices. Here also the 
added enclosure strength necessary 
would not be consistent with low 
weight requirements. For these types 
of enclosures a vented construction has 
been found to offer the most practi- 
cable solution. 

Use of vented enclosures for ex- 
plosion protection is not new. In 1816 
Sir Humphrey Davy discovered that 
when a piece of metal gauze having 
certain proportions of free area to 
wire size is interposed between a flame 
and an explosive gaseous mixture, the 
gaseous mixture does not explode. The 
Davy lamp, used in gaseous mines for 
many years, is based on this principle. 
As the gas on the flame side of the 
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gauze is ignited, products of combus- 
tion are cooled in passing through the 
gauze, with the result that when con- 
tact is made with the explosive mixture 
outside the enclosure they are below 
ignition temperature. 

Vented construction has not been 
generally used for industrial services in 
the past because of the fragile nature 
of metal gauze or screen. But with the 
availability of porous metal plates 
brought about by the powdered metal- 
lurgy processes, it is expected that 


vented construction will find wider ap.- 
plication, particularly where light 
weight is essential. 

Advantages of vented construction 
are three-fold: First, because the 
products of combustion due to an ex. 
plosion are permitted to escape, the 
design pressure for the enclosure is re- 
duced to a fraction of that which 
would otherwise be necessary. Second, 
since the initial pressure wave does not 
oceur, the higher explosive effect due to 
compression of any remaining ex- 
plosive gases does not materialize, 
Third, with the reduced explosion pres- 
sure, the hot products of combustion 
are more easily cooled in passing 
through the flame paths or enclosure 
joints and openings, with the result 
that shorter joint widths can be used. 

Tests conducted on the enclosure 
type illustrated in Fig. 2 gave results 
as shown in Table III. This enclosure 
design was made originally as a dust- 
tight case for aircraft service and 
probably lacks the mechanical rigidity 
desirable for explosion-proof service. 
With the addition of the venting win- 
dows, as shown, it conveniently served 
as a test model. 

The enclosure shown in Fig. 3 rep- 
resents a later design, providing in ad- 
dition to the venting area in the front 
a construction having the necessary 
rigidity to withstand rough usage and 
still retain explosion-proof character- 
istics. It is of magnesium die east con- 





TABLE II—Explosion Pressure Test Data, 1.5-hp., 7,500 Rpm., 24 V. 
Aircraft Motor 


Percent by 
Vol. of 
Test Gasoline 
No. Vapor in Air 


Sparkplug 
Loonies” 


Explosion 
Motor Pressure 
Condition Psi. 





bo 
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7,500 rpm. 
7,500 rpm. 
7,500 rpm. 
7,500 rpm. 
7,500 rpm. 
7,500 rpm. 


* DE = Drive end; CE = Commutator end. 
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struction having a wall thickness of 
1 in. and reinforcing at the flanges 
and power connector entrances. This 
design was made to house the auto- 
matie temperature control system of 
the Republic RC-2 Rainbow, where all 
motors and controls located in wings 
and engine naeelles are explosion 
proof. 

Test results tabulated in Table III 
were obtained with an enclosure hav- 
ing a free volume of 390 cu. in. With 
full venting area effective, maximum 
explosion pressures were under .5 psi., 
and no failures resulted over the full 
range of vapor-air mixtures. Only 
when the effective venting area was 
reduced to 10% of normal did failures 
occur, and even under these conditions 
the maximum pressure was only 4 psi., 
which was insufficient to distort the 
case. Tests made at a pressure equiva- 
lent to 50,000-ft. altitude showed no 
noticeable change in the explosion- 
proof characteristics. 

Extended field experience is not yet 
available on this type construction, but 
several possible causes of failure have 
been anticipated and tests made to sim- 
ulate these adverse conditions. The 
porous metal plates have been sat- 
urated with heavy oil and dust with no 
apparent adverse effects. The oil and 
dust were blown out when a slight 
internal pressure developed. Alter- 
natively filling with oil and dust, and 
baking, might render the material un- 
satisfactory for use, but it is believed 
it should be possible to protect against 
such conditions by using suitable 
shields. Saturation of the porous 
plates with water followed by subjec- 
tion to freezing temperature did not 
cause failure of the material. 


Design Hazards 


In the apparent simplicity of mak- 
ing small devices explosion-proof lies 
the greatest design hazard. A number 
of standard aireraft switches, relays, 
and contactors of conventional dust- 
tight construction have been tested to 
determine their acceptability for use 
in hazardous locations. When ex- 
plosions did not occur when tested un- 
der so-called “representative condi- 
tions,’ there came the erroneous 
conclusion that the device was ade- 
quate for the service. 

Frequently the test equipment has 
been of a rather primitive type, with 
no provisions for accurate gas an- 
alysis, so that results are subject to 
question. Sufficient publicity has been 
given these tests to result in a wide- 
spread belief that any device of con- 
ventional dust-tight construction is 
adequate for use in hazardous loca- 
tions, 
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Fig. 3. Typical explosion-proof housing for 
aircraft service. 


Reason for the satisfactory perform- 
ance of these small devices lies in the 
limited free volume and _ partially 
vented construction resulting from im- 
perfectly fitting covers. The hazard in 
judging explosion-proof characteristies 
lies in the inability to determine ae- 
curately that all devices of the same de- 
sign have the same venting ability. Un- 
fortunately there appears to be no 
satisfactory method for subjecting this 
type of equipment to explosive condi- 
tions more adverse than those actually 
encountered in service. 

In this respect, it is unlike other 
types of electrical equipment which 
can be subjected to a high potential 
test as a check against proper electri- 
cal creepages and clearances. In the 
absence of such a test the only logical 
approach seems to lie in determining 
limiting conditions and then applying 
a factor of safety. Thus, if it is found 
that flame paths of 4 mil. clearance 
represent marginal operation they 
should be reduced to 2 mil. or less to 
provide a safety factor. Likewise, if 
explosion pressures of 50 psi. are de- 
veloped in test, the enclosure should be 
designed to withstand some pressure in 
excess of this value. 

In service a piece of explosion-proof 
equipment remains explosion-proof 
only when covers are in place and when 





Fig. 2. Dust-tight enclosure with venting plate 
for explosion-proof testing. 


reasonable precautions are exercised in 
disconnecting power leads, ete. Prom- 
inently displayed information plates 
calling attention to the nature of the 
equipment and precautions to be taken 
in servicing should be a permanent 
part of each explosion proof device. 

From observations regarding prob- 
able future aireraft requirements and 
from tests on various sizes of motors, 
control devices, and control assemblies, 
the following conclusions have been 
drawn: 

1. Future aircraft designs, partien- 
larly for commercial use, will require 
more explosion-proof equipment. 

2. It is fallacious and unsafe to as- 
sume that dust-tight equipment is satis- 
factory for use in hazardous locations. 

3. Most self-cooled aircraft motors 
and small control devices can be made 
explosion-proof by providing adequate 
flame paths. Such design should incur 
little or no inerease in weight. 

4. Control assemblies of relatively 
large free volume can be made ex- 
plosion-proof by using properly de- 
signed vents. This construction should 
not inerease weight more than a few 
percent. 

5. Availability of porous metal for 
venting should open a new avenue of 
approach to design of explosion-proof 
equipment. 





Table III—Explosion Pressure Test Data on Vented Type Aircraft Enclosure 





Percent Percent 
by Vol. of of Total 
Gasoline Venting Explosion 
Test vapor Area Sparkplug Pressure 
No. in Air Effective ocation Psi. Results 
1 1.61 100% End Under .5 No Failure 
4 1.87 100% End Under .5 No Failure 
7 2.2 100% End Under .5 No Failure 
3 1.78 100% Side Under .5 No Failure 
11 2.2 100% Side Under .5 No Failure 
15 yA 100% Side Under .5 No Failure 
13 3.01 100% Side Under .5 No Failure 
25 2.01 10% Side 4 Failure 
26 2.07 10% Side 3 Failure 









PRACTICAL ENGINEERING 
OF ROTARY WING AIRCRAFT 


By HARRIS S. CAMPBELL, Consu/tant to Autogiro Company of America 


Described are various methods and requirements for attachment 
of blade to hub to permit pitch change, blade flapping, and blade 


motion in plane of rotation. 
and derivation of loads. 


ROTOR BLADE mounted for both 
A izsttaneos and eycelie pitch 

change usually should be capa- 
ble of being freely moved through an 
angle from approximately minus 5 deg. 
below zero lift pitch angle to approxi- 
mately 25 deg. above zero lift pitch. 
This allows a cyclic pitch range of 
+ 10 deg. for any average blade set- 
ting from autorotational pitch, ie., 
from approximately 5 deg. above zero 
lift pitch to 15 deg. (maximum lift). 
This range is, of course, subject to 
variation in individual designs. In some 
cases, it may be desirable to reduce 
mean pitch to zero lift position, with 
a consequent increase in overall range. 
In other instances, it may be possible 
to reduce amount of cyclic pitch change 
for control purposes. A lesser degree 
of control movement may be expected 
in smaller-size craft, which have rela- 
tively small moments of inertia and 
relatively little change in craft C.G. 
positions for different loading condi- 
tions. 


Attachments for Pitch Variation 


In rotors having blades individually 
mounted for pitch variation there are 
two commonly used methods for blade 
mounting. First method incorporates 
bearings capable of carrying thrust and 
moments developed (Figs. 4 and 5). 
Second method provides bearings for 
transmitting moments, usually on 
spread bearings carrying radial loads, 
and one or more torsionally flexible 
tension members for carrying thrust 


54 


Included are illustrative examples 


loads developed by centrifugal force 
(Fig. 6). 

Torsion rod system has certain ad- 
vantages—chiefly that control forces 
developed are directly proportional to 
displacement. Thus, there is a cen- 
tralizing action tending to return blade 
to central position. This alone is not 
an important feature, since when prop- 
erly designed for chordwise mass dis- 
tribution, rotor blades have a dynami- 
cally stable position to which they 
tend to return when displaced. 

However, torsion rod mounting de- 
velops forces during blade cyclic pitch 
motions which have some beneficial 
characteristics. Thus, torsion rod mo- 
ments are usually in the correct sense 
to help counteract torsional inertia 
forces and to return blade pitch to 
neutral, although magnitudes of the two 
moments are not proportional through- 
out the eyele. 


In designs with blades mounted on 
thrust bearings, loads transmitted to 
controls due to thrust bearing friction, 
are always opy vsite to direction of mo- 
tion. Thus, at one portion of cycle of 
oscillation, friction moment is additive 
to inertia moment, while at another it 
is subtractive. So long as friction mo- 
ments of thrust bearings can be kept 
small, a thrust bearing mounting may 
be designed which is entirely satisfac- 
tory. 

But it should be noted that fric- 
tional moments developed by tapered 
roller or direct roller thrust bearings 
are considerably greater than for ball 
thrust types. Also, ball thrust bear- 
ings of angular contact type may be 
used in designs having tandem bearing 
arrangement as indicated in Fig. 5. 
With tandem bearing mounting, com- 
paratively large centrifugal thrust may 
be handled without need for excessive 
diameter of blade root structure to 
enclose bearings. ; 

In at least one rotor hub design, a 
tension-torsion rod blade mounting has 
been combined with a thrust bearing. 
The bearing is inactive until a cen- 
trifugal load of approximately 25% 
greater than normal is developed, when 
deformation of tension member allows 
any additional load to be carried by 
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Fig. 4. Diagram of blade attachment employing direct ball-thrust bearing. 
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the bearing. With this combination, no 
frictional loads are transmitted to con- 
trols under normal operation. At over- 
speed conditions, the bearing carries 
the additional load, thus preventing 
operating stresses in tension member, 
which might be in excess of allowable 
fatigue stress. 


Flapping and Drag Pivot Stops 


In Part IX (Apr. Aviation) under 
Condition A-1 (normal operating con- 
dition), method of caleulating average 
coning angle was given. It is customary 
to provide upward stops to limit maxi- 
mum coning angle. These stops should 
be placed to allow an upward angle of 
flapping approximately three to four 
times average coning angle. Angles as 
much as 25 deg. or more upward coning 
are permissible. Blade droop stops 
should allow blades 2 to 4 deg. down- 
ward angle from their radial position. 

Also (under Condition A-1), method 
of calculating average or normal lag 
angle was given. Drag stop is usually 
positioned to allow at least 5 deg. be- 
yond normal operating position. If 
rotor operation at full torque but at 
a reduced rotational speed is contem- 
plated, worst probable operating lag 
angle should be calculated in the man- 
ner shown. Drag stop should have at 
least 2 deg. clearance beyond maximum 
rearward operating position. Forward 
drag pivot stop should be located to 
permit blade movement at least 2 to 4 
deg. ahead of true radial position. 

Slight excess of blade freedom about 
flapping and drag hinges is preferable 
to insufficient angular clearance. Should 
the blades bottom on either flapping or 
drag stops under some operational con- 
dition during flight, undesirable vibra- 
tion will be transmitted to the craft. 


Strength of Attaching Parts 


Blade attaching parts include a blade 
sleeve, blade terminal on which pitch 
pivots are mounted, block or exten- 
sion link connecting drag and flapping 
pivots, pivot parts, and droop and drag 
stops. All sections which might be 
critical should be checked for strength. 
And it may be necessary to check vari- 
ous sections for more than one condi- 
tion to determine worst condition. 

No attempt will be made to illustrate 
the complete detail analysis of the vari- 
ous sections. There are given, however, 
a few methods used to check parts as- 
sociated with pivots and their bearings. 
Design of these parts requires more 
than merely sufficient strength to with- 
stand ultimate loads which may be ap- 
plied. Sufficient rigidity must be pro- 
vided to prevent distortion which may 
result in uneven loading of bearings. 
Such distortion may cause binding, 
faulty operation, and premature wear. 
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Fig. 5. Blade attachment with tandem angular contact bearings. 
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Fig. 6. Hafner-type torsion rod blade attachment. 






















































































ig. 7. Example of hub and blade connection. 














To obtain structure sufficiently stiff 
for this purpose, it may often be ad- 
visable to use overlapping (conserva- 
tive) assumptions in analysis of ad- 
jacent parts. For example, where a 
pivot pin extends into a fork lug in 
which a bearing is supported, pin 
should be designed with a cross-section 
sufficiently strong to carry the ultimate 
load on the bearing considering the pin 
as a cantilever member. Lugs which 
support bearings externally should 
preferably have a_ cross-section to 
carry, in addition to tension load, a 
bending load equivalent to that which 
would be applied if pin were consid- 
ered a fixed end beam with lug provid- 
ing the fixity. This, of course, assumes 
that leg of the fork of which the lug 
is a part, is also sufficiently stiff to 
carry this fixation moment. Examples 
of such calculations are given below. 
Bearing mountings designed according 
to this method have been used in a 
number of hub designs and have been 
free from any bearing or structural 
trouble which might be attributed to 
lack of stiffness. In many instances, 
particularly where fork lugs are re- 
quired to carry cantilever loads, an 
analysis of actual deflections under 
maximum loads should be made. 

When general arrangement of hub 
has been decided, a layout should be 
made showing blade attachment to hub 
member. This layout will include vari- 
ous forks, lugs, links, stops, housing, 
and other items, and must be worked 
out in conjunction with design of the 
various blade attachment bearings. 
Size and location of these bearings are 
a governing factor in design of various 
associated parts. 

Illustrated in Fig. 7 is a preliminary 
layout to study some of the detail blade 
attachment problems for a rotor having 
the characteristics previously used as an 
example. The following calculations 
are based upon the arrangement of 
parts and proportions shown in the 
drawing. 


Drag Pivot Pin 
Pin should be checked for loads de- 
veloped by Conditions A3 and B1. (See 
Part IX). 


Loads for Condition A-3 — 

Ult. centrifugal force = (7,100) (4.0) (1.5) 
= 42,600 lb. 

In Part VIII (Feb. Aviation), a conserv- 
ative damper operating moment was de- 
veloped having a value of 400 lb.-ft. 

Ult. damper moment = (400) (12) (1.5) 
(1.5) = 10,800 Ib.-in 

Damper arm = 33 75 i in. (Fig. 7) 

Load at damper = 10,800/3. 75 = 2,880 Ib. 

Maximum combined load at bearing, for 
condition A3 = 42,600/2 + 2,880/2 = 
22,740 Ib. 

Loads for Condition B1 — 

Transverse load at each bearing from 
maximum starting torque with blade against 
the drag stop = 63,200/(1.75) (2) = 18,050 
Ib. (See Fig. 8). 

Load at each bearing parallel to blade axis 
from flapping moment = (31,200)/3.437 = 
9,680 Ib. 

Resultant load at bearing = 
¥18,050? +9 ,080? = 20,100 lb. 

Load of 22,740 lb. from condition A-3 is 
slightly more critical. 

Section AA (see fig. 8) — 

Maa = (22,740) C 563) = 12,780 lb.-in. 

Neglect thickness of hardened case (.031) 
and assume remainder of section carries the 
loads. 

Actual o.d. = 1.25 in. 

Assumed o.d. = 1.187 in. 

id. = .875 in. 
= .785 (1.1872 — .875") = .507 


. in. 
ve = .0491 (1.1874 — .875*) = .0676 
feu = 22,740/.507 = 44,900 psi. 
Fsy = 75,000 psi. (for steel = 125,000 
U.T.S., Ref. ANC-5). 
MS. = (75 ,000/44,900) — 1 = .67. 
f. = M,/I = 03; “_ X .594)/.0676 = 


1 
For D/t = 1. 187/. 156 = 7.6 and Fy, = 
(00 _ 
a. = 174, 000 p: 
= (174, 000/112, 200) — 1 = .55. 

a - BB (see Fig. 9)—To pro- 
vide a rigid housing for the bearing, 
Section BB is designed to take a fixa- 
tion moment of half the magnitude of 
cantilever moment son Section AA. 
(Condition A-3 is critical.) 

Mss=1/2 Masa= — 6,390 Ib.-in 

Tensile load = 22,740 

Area = (.3138) (1 062) 3) = .666 sq. in. 

Irz = bd?/12 = (2) (.318) (1. 662)? /13— 
.0587 in.* 





fa = 22,740/.666 = 34,150 psi. 
fo. =My/I= 6, 390 (.531)/.0587 = 


57,900 ps 
fe (max.) = 34,150 + 57,900 = 92,050 psi, 
Fu = 125, 000 psi. 
M.S. = (125,000 / 92,050) —-1= .36. 
The.foregoing assumes a rigid con- 
struction will be provided for base of 
fork leg to provide restraint for Mg. 


Extension Link at Drag Pin 


Section CC—Two sections CC (see 
Fig. 10) carry shear loads from pin to 
extension link. Condition B-1 with flap- 
ping moment will give worst distribu- 
tion of shear stress. There will be a 
triangular distribution of shear stress 
as indicated in Fig. 10. Centroids of 
shear resistance areas are at distance 

= (2/3) X 2.25. Maximum shear 
stress from moment will be twice 


average. 
Max. shear stress = M (2)/(h) A 

where A = twice 1% the area of section 
CC, because there are two sections 
which carry the shear load. 

(31,200) (2) ~ 
(.667) (2.25) (2.25) (.313) 

59,000 psi. 


Stop load at pin from starting moment 
(Fig. 8) = 63,200/1.75 = 36,100 lb. 

Shear stress at 90 deg. to section CC, from 
starting moment load of 36,100 Ib. (see Con- 
dition B-1, above, for loads on bearings): 


36,100 ; 
Ja = 335) (313) (@) ~ 297900 Pa 
Equivalent maximum shear stress = 

V59,000? + 25,600? = 64,500 psi. 
fee = 75,000 psi. (for 125 — 

= (75,000/64,500) — 16. 

aoe Neti bearing 
stress of drag pin in extension link is 
calculated in generally similar manner 
to shear stress, since bearing pressure 
developed by flapping moment will also 
have a generally triangular distribu- 
tion. 

A, = bearing area resisting force F = 


2% (1.25) = 1.40 0g. in. 
A (2) _ (31,200) (2) 


(h) (Ai) (.667) (2.25) (1.40) 
29,700 psi. 


fa = 














fu = 
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Fig. 8. Diagram showing drag pivot loads. 


Fig. 9. Blade fork—section BB. 
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Bearing pressure from drag stop 
force from starting moment, 

fo = 36, rt 25) (1.25) = 12,900 psi. 

Max. fy = 29 — = 42,600 psi. 

F, =175, 000 p 

MS. = (175, 000/42, 600) — 1 = 3.10. 


Flapping Pivot and Lugs 


In the hub arrangement shown in 
Fig. 7, it will be observed that in auto- 
rotational position—with blade axis 
radial—centrifugal force of blade is 
distributed more heavily on rear bear- 
ing lugs. In this blade position, loads 
are applied at 90 deg. to flapping axis, 
resulting in radial loads only. With 
blade in driven position, 24 deg. 20 
min. lag, resultant of centrifugal and 
drag forces intersect flapping axis as 
indicated at P, Fig. 11. 

In lag position there is a drag com- 
ponent which is carried by rear bear- 
ing A as a thrust load and transferred 
to supporting lugs there. Thus, both 
flight conditions A-2 and A-3 should 
be considered. Also, loads developed 
at lugs and in extension link from Con- 
dition B-1 (torque and flapping) 
should be calculated. Flapping mo- 
ment should also be applied without 
torque with blade in forward position, 
since this will provide a more severe 
condition for rear lugs at bearing A. 

Condition A-2—Apply ultimate cen- 
trifugal force (Cy) at normal lag angle, 
24 deg. 20 min., together with damper 
moment and ultimate vertical load, and 
calculate horizontal and vertical loads 
at lug points A and B, and drag load 
applied to A. 

Ult. Cr = (4.5) (7,100) = 32,000 lb. 


Ult. V = (4.5) (2,100)/3 = = 3, 150 Ib. 
Damper Moment M = 10,800 ib. -in. 


phi an at P— 
= (32, oy cos 24 deg. 20 min = 
29, 000 Ib 
= (32, 000) sin 24 deg. 20 min. = 
13, 100 Ib. 


V =8, 150 Ib. 
M= 10, 800 Ib.-in. (either direction). 


At A— 


2.55 10,800 _ 
ales 5 aog (29,000) ++ 2:8 6.625 ~ 


11,150 + 1,630 = 12,780 lb. 


ine —. (3,150) = 1,210 Ib. 


Da = 13,100 lb. 
At B— 


4.075 10,800 _ 
H 
>= & 605 (29,000) + ~5"Goe 6.625 


17,850 + 1,630 = 19,480 lb. 


4.075 
Va =F G05 8, 150) = 1,940 lb. 


Ds=0 
Condition A-3—Apply centrifugal 


load in radial position through R, and 
apply vertical load at R. 


Ult. Cy = (6.0) (7,100) = 42,600 Ib. 
(Limit L.F. for twice normal rpm. = 4.0) 
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Fig. 10. Extension block—section CC. 
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Fig. 11. Flight loads at flapping lugs. 
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Fig. 12. Representation of flapping lug loads 
from drag and flapping moments. 


Ult. V = (6.0) (2,100)/3 = 4,200 Ib. 
(for one blade). 

Damper Moment M = 10,800 lb.-in. 

At A— 


(5.375) (42,600), 10,800 _ 
6.625 6.625 
34,550 + 1,630 = 36,180 Ib. 
Va = (5.375) (4,200) /6.625 = 3,410 Ib. 
A = 


At B— 


H,= 





(1.25) (42,600) + 10,800 _ 
6.625 6.625 
8,050 + 1,630 = 9,680 lb. 
ieee = (1. 25) (4, 200)/6 . 625 = 790 Ib. 
B = 
Condition B-1—With ultimate torque 
applied, blade will be in rear position 
against lag stop (30-deg. lag angle) as 
in Fig. 12a. 
Ult. torque = 7 = 63,200 lb.-in. 
Ult flapping moment = 
My = 31,200 lb.-in. 
Moment in radial plane = 
My = 31,200 cos 30 deg. 
= 27,000 Ib.-in. 


H3= 





Moment in“drag plane = 
Ma = 31,200 sin 30 deg. 
= 15, ” 600 Ib.-in. 
Reaction at R = 27 ,000/1.875 = 
14,400 Ib. 


Drag load will be inertia developed 
at centroid of inertia of blade. Because 
blade is tapered, centroid of inertia 
will be inboard of 2/3 point. Assume 
centroid at .55R = (.55) (40.25) /2 = 
11.05 ft. = 132.5 in. 

At A— 


Ha = 63,200/6.625 = 9,550 Ib. 

y, = (14,400) (5.375) __ 15,600 _ 

sie 6.625 6.625 
11,700 — 2,350 = 9,350 Ib. 
Da = 63,200/132.5 = 477 Ib. 


At B— 


H» = 63,200/6.625 = 9,550 lb. 
v7, = (14,400) (1.25), 15, 600 _ 
er 6.625 6.625 
2,720 + 2,350 = 5,070 lb. 

Ds=0 


Condition B-1a—Obtain loads ap- 
plied to lugs at A for most forwardly 
position of blade (5 deg. ahead of 
radial against forward drag stop) for 
flapping moment only. (See Fig. 12b). 


My = (31,200) cos 5 deg. = 31,000 lb.-in. 

Maz= (31, 200) sin 5deg. = 2 ,710 Ib.-in. 

Reaction at R = 31,000/1 875 = 
16,600 Ib.-in. 








Viaz= ay 600) (5.375) /6 .625 
3,450 + 330 = 13,780 lb. 
Da = nat 


A summary of lug loads for the 
above design conditions is given below. 


Table I—Summary of Lug Loads 
At A and B (Fig. 11) 


Cmneee 
Components A B 
atl 12,780 19,480 


1,210 1,940 
D 13,100 0 


A-3—H 36,180 9,680 
V 3,410 790 
D 0 0 


9,550 9,550 
v 9,350 5,070 
a7 
Not 
>_> — Critical 


Reference to summary of loads will 
show that lugs at point A should be 
checked for stresses developed for both 
Conditions A-2 and A-3. Lugs at point 
B should be designed from loads for 
Condition A-2 and checked for Condi- 
tion B-l. 

These loads are used in detail design 
of extension block structure between 
flapping and drag pivots. 
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Design Highlights of Northrop Pioneer 


Unusual accessibility built into 
airfreighter as aid to ground 
men. Also included is handy 
entrance hatch. 


Long expanse of Northrop Pioneer's leading 
edge in up position impressively indicates 
designed-in access ease of new cargo plane, 
providing unhampered working area forward 


of front spar. mmm 


‘al » 


This portion of Pioneer wing with leading EM Ds ay V 
edge raised reveals handy placement of HA mer ae q 
flap and aileron cables. Wiring leads to ey ‘eS LA A 
outer air temperature pickup, also landing — 
and avigation lights. To left of dark oval 

(which is sealant around edges of fuel tank 

access panel) is stowed wing jack pad. To 

use, lack pad is removed and bolted to 

six-hole fitting directly below. semen 


This exposed working area, located next to 
outer engine nacelle, reveals power plant 
electric and hydraulic lines. From top to 
bottom: Four hydraulic lines; vacuum line; 
fire extinguisher line; conduit shielding igni- 
tion cables; thermocouple electric leads; 
cables to oil shut-off, mixture, carburetor air, 
throttle, and prop pitch controls; fuel lines 
from tanks to selector valves; and spoiler 
cable. Such planned accessibility also helps 
speed tasks of workers assembling aircraft 
and installing equipment on line. | 

















Another neat design trick is this swing-down 
panel fitted with a convenient step, beneath 
forward portion of craft. Originally intended 
only for prototype Pioneer, hatch gives ready 
entrance to forward cabin area and flight 
compartment, and may be retained as an 
emergency exit. 








cannon 


























aR en nnccinamannnn: meres avi 




















AVIATION, June, 1947 





Speedy Combat Servicing 
Designed Into Republic Thunderjet 


Newest and speediest fighter craft to go into squadron 
service embodies maintenance lessons learned during war. 


FIG. 1 


Fig. 1. Republic engineers strove to cut time necessary for ground 
personnel to get at important P-84 components. How well they 
succeeded is indicated in this view of Thunderjet fore fuselage 
(with GE J-35 turbojet in place). Encircled around fuselage per- 


Fig. 2. Large, quickly detachable pane! makes possible easy access to 
interior of whole upper nose section, containing vital combat equip- 
ment such as craft's six 50-cal. guns and their ammunition containers. 


Note component's sturdy construction. 
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imeter are three of four attachment points for mating fore and aft 
fuselage sections. Also indicated are engine mounting braces. Note 
how further accessibility is available through numerous small panels 
in fuselage. (‘'Aviation” staff photos by E. J. Bulban.) 


FIG. 3 


Fig. 3. Depicted in extended position, this double-skin structure 
serves a two-fold purpose. Primarily it is P-84's under-fuselage dive 
brake, but ground crews use it as an access panel for gefting at 
some of J-35 turbojet accessories. 
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Martin Proving Six-Jet XB-48 


Large high-speed craft is fitted with novel undercarriage which 
utilizes tandem main wheels under fuselage and small outrigger 
wheels for maintaining taxiing stability. 


OST POWERFUL of the late crop of 
M all-jet bombers to join the AAF 
is the big new Martin XB-48, powered 
by six powerful GE turbojets grouped 
in threes beneath each wing. Although 
no performance data have yet been re- 
leased, indications point to a top speed, 
at favorable altitude, approaching the 
transonic. 

A really noteworthy innovation is 
the unusual landing gear fitted to the 
new bomber—showing how ingenuity 


& 


sS§9585 


was applied by Martin engineers in 
overcoming a serious design problem. 
The very thin high-speed airfoil de- 
signed by the company did not allow 
for sufficient space to house conven- 
tional large main wheels when re- 
tracted. Hence the XB-48 has a special 
arrangement—two main wheels ar- 
ranged tandem fashion under the fuse- 
lage, with the front wheel located be- 
hind the cockpit and rear wheel just 
behind the trailing edge, plus a small 


wheel beneath each outer engine nacelle 
to give stability during taxiing, this 
latter gear retracting into shallow 
wells. ’ 

Entirely of metal construction, the 
XB-48 has an empty weight of 58,500 
lb., span of 108 ft. 4 in., length 85 ft. 
9 in., height 27 ft. 6 in., and total wing 
area of 1,300 sq. ft. A streamlined 
canopy houses pilot and co-pilot. A 
radar-controlled gun turret is located 
behind the single tall rudder. 

We are told that just 14 months 
elapsed from the time the company ini- 
tiated engineering work on the craft 
until the day it was rolled from its 
hangar to begin ground tests. 


This profile of new Martin XB-48 points up 
craft's high degree of streamlining. Par- 
ticularly interesting is unique landing gear 
arrangement, with two tandem main wheels 
in fuselage, and small taxi wheels located 
beneath outer engine nacelles. This type 
landing gear was extensively tested by Martin 
before application here. Note new AAF 
star-and-bars insignia. 


View from topside clearly shows mounting of 
XB-48's six GE turbojets, which probably are 
J-35's (TG-180s) each generating over 4,000 
|b. thrust at sea level. These power plants 
are expected to give craft a top speed of 
600-mph.-plus. Long range is said to be 
another of plane's assets. This is first six 
jet conventional-design plane to be built. 
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Neat lines of new Cessna 195 belie craft's size. 
tically identical, except that it mounts lower-powered engine. Both 
craft gross 3,350 Ib. and have ranges of over 700 mi., with cruising 





Model 190 is prac- 


speeds of over 160-165 mph. 
are stated to be very good, to enable operations at small fields. 
Cantilever high wing affords good sightseeing view. 


Takeoff and landing characteristics 


New Personal Four-Placers 
Announced by Cessna 


Radial-powered high-wing craft with fixed gear made in two models, one with 240-hp. 
Continental and other with 300-hp. Jacobs, both engines having constant speed props. 


a AT THE business executive 
market, the latest aireraft to be 
offered by Cessna Aircraft Co., 
Wichita, Kan., are the four-place 190 
and 195—both of which already have 
received their NC ratings. Although no 
word is yet available regarding produc- 
tion, prices (f.0.b. factory) are given 
us as $12,750 for the 190 and $13,750 
for the 195. 

Both eraft are of all-metal construc- 
tion and are stated to be virtually iden- 
tical throughout, except for power 
plant installations, the 190 having a 
240-hp. Continental, and the 195 being 
fitted with a 300-hp. Jacobs. These 
radials are fitted with two-blade Hamil- 
ton Standard Constant Speed props as 
standard equipment. Top speed for the 
190 is given as over 170 mph., with 
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cruising speed (7,000 ft. on 70% 
power) at over 160, rate of climb 1,050 
fpm., and service ceiling 16,000 ft. The 
195 has top speed of over 180 mph., 
eruising (7,000 ft. at 70% power) over 
165 mph. 1,200-fpm. climb, and 
18,300-ft. service ceiling. These per- 
formances were arrived at with both 
models grossing 3,350 lb. Other figures 
common to both craft are range (700 
mi.), fuel capacity (70 gal.), and lug- 
gage allowance (200 Ib.). 

Except for length—27 ft. 2 in. for 
the 190, and 27 ft. 4 in. for the 195— 
all other dimensions are the same. They 
include: Span 36 ft. 2 in., height 7 ft. 
2 in., cabin height 47 in., cabin length 
104 in., door 43x31 in., and luggage 
door 25x22 in. 

Landing gear, constructed of chrome 


vanadium steel, is fixed and uses the 
same strut flexing principle to absorb 
landing shocks which has been used on 
the company’s two seaters. Other fea- 
tures include retractable step, throw- 
over control column, and Dynafoeal en- 
gine suspension. Standard equipment 
ineludes instrument flight panel, two- 
way radio with loudspeaker, cabin 
heater, and landing lights. We are told 
that the cabin has been especially 
planned for roominess. Supplied are 
seat cushions constructed with No-Sag 
springs and foam rubber. Ample leg 
room is provided between front and 
rear seat, the latter being reported 
large enough for three. Front seats 
are adjustable forward or backward as 
much as 14 in. Luggage compartment 
is also accessible from the back seat. 
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Latest 


Private 


Wings 


Aeronca, Thorp, and Puget Aeronca Scout is new side-by-side trainer selling for $2,475, and having 80% of ifs parts 
Pacific reveal new two- and poe soon with Champion and oo 2 — has — Continental, burning 4.4 

gph. at cruising, and fuel capacity is 15 gal. Designed for hard usage incurred during student 
four-place craft for personal training, plane is equipped with dual wheels, adjustable seat, ash-trays, and two glove or 
owners. map compartments. Wide auto-type doors are fitted to each side. 


Flight-test view of Thorp Skyscooter (Com- 
pany President John Thorp is at the controls) 
shows compact little side-by-sider to have 
pleasing lines. Powered by 65-hp. Lycoming, 
top speed is given at 115 mph., while cruising 
is set at 101, and landing at 45. Note use 
of skin beading on wing and horizontal tail 
surfaces, also large fillet at trailing edge of 
wing root. This fairing is said to obviate any 
tendency of premature’ root stall. 


Initial test flights of this Pudget Pacific 
Wheelair have been announced as successful 
by its Tacoma, Wash., builder. All-metal 
four-seater is spin-proof and stall-resistant. 
Top speed is given as 140 mph., while range 
is set at 600 mi. on 50-gal. fuel capacity. 
Nylon tanks are located in wing sections 
on either side of fuselage. A second prototype 
is to be built, and both craft are slated for 
exhaustive tests for CAA certification. 
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FOUR-SEAT LIGHT FREIGHTER es- 
A pests adaptable to operations 

in the Canadian north country 
is being prepared for early flights by 
deHavilland Aircraft of Toronto. This 
plane is designated as the DHC-2 
Beaver. 

High-wing and semi-cantilever in 
layout, the Beaver is of all-metal con- 
struction, with gross weight of 4,400- 
4600 lb. It is capable of operating 
on wheels, floats, or skis. One version 
is powered by a P&W R-985 Wasp Jr. 
of 450 bhp. for takeoff, while another 
is planned to take the DH Gipsy Queen 
engine, as soon as it becomes available. 
A three-blade DH reversible pitch 
prop is installed. Edo 4580 type floats 
are specified. 

The cabin is fitted with four separate 
seats, with the pilot’s seat being perma- 
nent but adjustable. Gross cubic ¢a- 
pacity is given as 144 cu. ft., with an 
additional 8 cu. ft. available in the 
emergency locker. Rear doors are flush 
with the floor and are said to be wide 
enough to permit loading of a 45-gal. 
fuel drum on its side. In addition there 
is a door on either side of the cockpit. 
Hatches are provided in the rear wall 
of the cabin and beneath the fuselage 
to enable loading of long pieces of 
freight. Total fuel capacity is stated 
to be 80 gal. in three belly-located 
tanks, suspended from the floor struc- 
ture and removable for servicing. 
Fillers are provided in an accessible 
position on the fuselage sides, so that 
refueling may be accomplished without 
need for ladders or climbing over the 
wings. 

Controls are of the dual type, with 
Y control column and_ throw-over 
Wheel, Flaps are mechanically oper- 
ated, and an electric starter is fitted 
as standard equipment. A 24v. electri- 
cal system is provided, and an engine 
driven 450w. generator with suitable 
regulator is installed. Batteries are 
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Canadian DH Readies 
Beaver Light Freighter 


Small four-placer, of all-metal construction, is 
work-horse craft for operating in rough country. 











provided in the rear of the fuselage in rectional gyro, inclinometer, Pioneer 
a readily removable tray accessible altimeter, tachometer, manifold pres- 
through the fuselage side. Standard in- sure gage, oil pressure, oil temperature, 
struments are given as follows: Pioneer fuel quantity, fuel pressure, ammeter, 
airspeed indicator, turn-and-bank, di- and compass. 





Specifications and Data 
(Figures in parenthesis are for landplane) 


RIN ooo isc Soa do cwieh ewe Mae RUSTE ECAR a Oat e eRe see 48 ft. 
1 A ee a ee ene eter en Ne eee erew tr hare 32 ft. 4 in. (30 ft. 3 in) 
aI rane wae See i are pl hd yo a a ee ae 10 ft. 10 in. (8 ft. 7 in.) 
Top speed (5,000 ft.).. a a EO Ie wih enn) hee 150 mph. (163 mph.} 
Cruising speed (5,000 f t.).. Pe tee RES (146 mph.) 
Economical cruising speed (6, 000 it). Bree) ; Pres .. 123 mph. (133 mph.) 
Rate of climb (takeoff)..... i Seer eee gee 1,160 fpm. (1,425 fpm.) 
Absolute ceiling (approximate) .. ee : eee Peete 18,000 ft. (19,500 ft.) 
Takeoff time (zero wind). eee Se Ny aes Wee Meee 22 sec. (11 sec.) 
Landing speed aoa flaps) - Ge Aa ae ea a ae eee 55.5 mph. (55 mph.) 
ee eae ee re ; EES 702 lb. (506 lb. 
RAMEN = Saraiav ne oo oa oo W's ie dail oa Lo a av aed alle aS 1,212 lb. (1,016 lb.) 
0 eee rrr rr are ie ee es 1 "866 Ib. (1,742 Ib.) 
EEA Wa RON ores Sane hic Sa re hase hive Leas es alae ae 8G on ene 2/534 lb. (2°558 Ib.) 
CRI il aralers So ce ce esis cl pele oma meals yam a aaeasite eres 4,400 Ib. (4,600 lb.) 
Ree data colon soo oeioaa ce tee nahn ahese cheek areee nee 150-hp. P & W Wasp Jr 
ip MIB NORMAMEM eid ale ofet die oi 0: oS 04 eines wa aGISaN ee cae Reena nee mete ms deHavilland 








Artist's conception of new Canadian DH Beaver cargo carrier fitted with Edo floats and P&W 
Wasp Jr. of 450 hp. According to company sources, craft is expected to be flying in next 
month, Top speed with floats is given as 150 mph. carrying 1,212-lb. payload, with top 
range at 580 mi. Easy loading and servicing has been planned from start of craft's design, 
implemented by operators’ suggestions. 
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FOR BETTER DESIGN 





High-Utility Plus Comfort 
Designed Into Stratocruiser Seat 


seas ge ort 


DULLED 


NGENIOUS ARM-REST CONTROL PANEL seen here is fea- 

ture of Boeiag-designed seat for company’s Strato- 
cruiser. Installation indicates when seat is occupied, 
signals stewardess, allows for reclining, incorporates ash 
receiver, supports lunch tray, shows seat number, and 
carries switch for reading light. Perfected by special 
section of Boeing Engineering, which studied data on 
measurements of several thousand men and women, seat 
has contoured back and lock joint for quick straighten- 
ing when changing from day version to berth position. 
Foam rubber construction added to lateral springs and 
canvas provides equal comfort for light or heavy occu- 
pant (90-300 lb.). Extent of detail refinement is indi- 
cated by experimental test in which it was found that 
air blast against fuselage produced small but persistent 
vibration of about .0003-in. in seats placed in plane of 
propeller. To overcome this condition, a live rubber sus- 
pension device was introduced, which, though eliminat- 
ing vibration, caused oscillation as occupant shifted 
weight. Further study resulted in elimination of oscil- 
lation via weight-transferral mechanism. For seat re- 
moval, turn of screwdriver releases “Wedgit’’ fasteners 
at each support. 























Searching Drag Studies 
Check Speed Impeders 





PART II 


Continuing this analysis, addi- 
tional details are presented con- 
cerning relation of cowling de- 
sign factors and drag. 


This method of controlling airflow quantity 
to remedy unsatisfactory engine cooling in 
climb condition was found to cause excessive 
drag. Eight holes—each with area of 12.5 
sq. in.—were cut in periphery of cowling just 
behind cylinder baffles. Subsequent tests 
indicated that cooling problem was not 
remedied for climb condition, also flow dis- 
turbances caused by holes resulted in drag 
coefficient increase of .0041 for cowlings of 
two engines—corresponding to decrease in 
craft high speed of about 13 mph. 
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Upper cowling 


flap 


Airplane A 
AGp, 0.0004 
AV, 2 mph. 

















Lower cowling flaps 








On three installations seen here, drag increases were measured when doped-tape 
seals were removed from gaps at hinge lines of closed cowling flaps. Arrows show 
points of leakage that disturbed external flow and resulted in drag increase. More com- 
plete sealing or directing of airflow backward would tend to eliminate this drag increment. 
















































































Cowling flap closed 


Airplone B 


4Cp,0.0005 
AV, 3 mph. 
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Airplane C 


ACp, 0.0005 
AV, 3mph. 








PLANT PRACTICE HIGHLIGHTS 





Powered Rotary Vixen File 
Speeds Wing Skin Installation 


eA faster, better method for trimming wing skin has 
been inaugurated in Ryan Aeronautical’s final assembly 
department. 

Difficult task in construction of wing assemblies is fitting 
of metal skins—placed over contour of airfoil ‘and riveted 
at trailing edge, then built to leading edge. When final 
section is laid down, there is an overlap on front spar, 
which must be trimmed to allow sufficient room on spar 
to attach leading edge section. Overlap is present because 
skin sections are cut slightly large to allow for dimensional 
differences. 

Old method for trimming edge was to leave it unriveted 
while shearing off excess metal by hand, then hand-filing 
ragged edge—a slow and unsatisfactory process. 

New device for the job is rotary vixen file mounted in 
vertical position in hand tool utilizing a guide table which 
fits over spar edge. Operation is via compressed air, and 
file can be adjusted to cut at various distances back from 
spar edge. Resultant trim is uniform and smooth, saving 
many man-hours. 

Seen in accompanying photos are Ryan’s Glen L. Hun- 
phrey (who suggested method) applying the tool, and 
closeup of the device. 





Four-Alloy Aging Cycle 
Boosts Production Efficiency 


e Elimination of production delays caused by necessity of 
heat treating various aluminum alloys for different time 
periods, has been successfully achieved at Glenn L. Martin 
Co. by utilization of a time cycle found satisfactory for at 
least four different alloys—S3S, Alclad 14S, R-301, and 
(1S—and conforming to government specifications. 

With old method, the four alloys were aged at same tem- 
perature—350 deg. F.—but at different time periods, 148 
and R-301 being aged for 6 hr., 53S and 618 for 8 hr. 
This difference in time delayed rush jobs or necessitated use 
of engine mount furnace, or rivet or wood shop furnace 
for heat treating some of these alloys. 

As suggested by Martin’s J. Edwin Burkhardt, the four 
alloys are all aged together at 350 deg. for 8 hr., or at 340 
deg. for 10 hr.—saving at least 40 hr. of furnace time each 
week, and eliminating need for using other furnaces, thus 
obviating delay in heat treatment of rivets and mounts. 
And there is a small direct saving of additional loading, 
unloading, and transportation of alloys to different fur- 
naces. Storage space is saved, since it is unnecessary to 
rack up an accumulation of alloys to await heat treatment, 
and benefits are derived through more efficient shop 
planning. 

Alternate 10-hr. treatment at 340 deg. permits aging oper- 
ation to be conducted during interval between shop’s 2nd 
and 1st shifts—2nd shift putting material in furnace, heat 
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running while no one is working, and day shift taking 
material out. : 

In accompanying photo, Mr. Burkhardt is seen checking 
load of diversified aluminum alloy aircraft members ready 
to go into furnace. 
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That’s what they’re saying about the 
Consolidated Vultee Aircraft Corporation’s 
L-13, America’s new all-metal liaison air- 
plane with folding wings and jack-of-all- 
trades characteristics. 


Designed for observation, communication, 
photography, wire laying, courier service, 
light cargo hauling and flying ambulance 
work, its 230-foot take-off and landing run 
enables it to get into and out of small fields 
and landing strips. 


Since most of its operations will be from 


small, rough fields, rugged Timken Tapered 
Roller Bearings were specified for its ad- 
justable landing gear, where they conserve 
power and carry all radial, thrust and com- 
bined loads with minimum maintenance. 


The Timken Roller Bearing Aircraft Series 
is solving problems on all types and sizes 
of aircraft, engines and propellers. Perhaps 
it may be the solution to yours. Write our 
engineers today. They’ll be glad to make 


‘specific recommendations and show you 


why it pays to look for the trade-mark 
*‘TIMKEN” on every bearing you use. 








NOT JUST A BALL) NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL”) AND THRUST“) LOADS OR ANY COMBINATION — & 
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New Simplicity in Servos 
Improves Automatic Control 


By JACK ANDRESEN, Kol/sman Instrument Division, Square D Co., Elmhurst, N. Y. 


‘Operating on the principle of following a contact on a meter that 
indicates the governing quantity, new mechanism has application 
in many instruments—such as air mileage indicators, altimeter 
actuated transponders, and automatic calibrators for radiosonde 


barometers. 


S A MEANS OF MINIMIZING the 
A number and complexity of in- 

struments and controls over 
which the pilot must maintain direct 
supervision, there has been wide recog- 
nition and adoption of methods of au- 
tomatic activation of these units on 
commercial and military aircraft. 

.The automatic control generally re- 
quires some sensing element to meas- 
ure a signal, combined with a means of 
converting this signal into mechanical 
action to operate a control formerly in 
the hands of the pilot. The means of 
signal conversion into mechanical force 
differ in complexity, depending upon 
how quickly it is necessary to correct 
variations of the controlled quantity, 
and upon the strength of the signal 
coming from the sensing element. 

For systems where the output of the 
sensing element translates to a weak 
mechanical motion (such as in a sensi- 
tive altimeter, airspeed indicator, or 
milliammeter) and where precise fol- 
lowup of position is required, an ex- 
tremely simple system has been devised. 

An electrical contact is put on the 
pointer, diaphragm, or other mechani- 
cal indicating part to be followed. 
Then, on a motor-driven element de- 
signed to follow the first mentioned 
part there is a mating contact. When 
these contacts touch, the motor which 
drives the follower is made to run in a 
direction to separate them; and when 
they are separated, the motor runs to 
close them. Thus the follower is con- 
tinually hunting back and forth, with 
the contacts touching and separating. 
To minimize this hunting, which is usu- 
ally objectionable from standpoints of 
mechanical wear and performance, two 
factors are important: (1) The motor 
should have the highest possible torque- 
inertia ratio, and (2) there should be 
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minimum backlash in the gearing and 
linkage to the follower contact. Where 
possible backlash should be reduced to 
zero by spring loading the mechanism. 
Where the step-down ratio from motor 
to contact is not strictly dictated by 
power output requirements, an opti- 
mum value can be determined by trial. 
On a well designed system, amplitude 
of hunting at the contacts may be of 
the order of 0.0005 in., although much 
larger values are tolerable on systems. 

To assure accuracy and long life in 
following small motions, it is necessary 
to keep contact current to a minimum. 
Also it is desirable to have a minimum 
of electronic components in the system. 
To these ends, the motor reversing cir- 
cuit shown in Fig. 1 was conceived. 
Grid bias voltage on the thyratron need 
be only about 6v. Thus with 1-megohm 
grid resistors, contact current is only 
6 microamp. With such small current 
and with silver or platinum alloy con- 
tacts, wear or pitting is barely detecta- 
ble after 500 hr., and operation is un- 
impaired for several times this period. 
Provisions must be made, however, to 


keep the contacts free from dirt or ex- 
cessive moisture. Because of the low 
contact voltage, the circuit is unaffected 
by altitudes exceeding 80,000 ft. 

Referring to Fig. 1, operation of re- 
versing the low-inertia two-phase in- 
duction motor is as follows: Capacitor 
C, is chosen so as to make current in 
Phase 1 substantially in phase with the 
supply. Capacitor C, is smaller than 
C,, so that when the thyratron is not 
conducting, current in Phase 2 of the 
motor is leading in phase with respect 
to the supply and hence with respect 
to Phase 1. When the contacts are 
closed, causing the thyratron to con- 
duct, the low resistance of the thyra- 
tron shunts C., with the result that the 
circuit of Phase 2 has substantially the 
inductive impedance of the motor and 
hence draws a lagging current with 
respect to line voltage or to current ip 
Phase 1. This phase shift, from about 
60 deg. leading to about 60 deg. lag- 
ging, effects an instantaneous reversal 
of the motor with about 83% of full 
torque obtainable on a regular two- 
phase supply. For aircraft applica- 
tions, motors most frequently used are 
small, two-phase squirrel cage or drag 
cup. types of servomotors. 


For an airport traffic control sys- 
tem now under development, it was 
necessary to provide a barometric al- 
timeter with sufficient torque to 
operate a multiple rotary switch. 
Substitution of a contact for an alti- 
meter pointer and a small motor with 
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Fig. 1. Circuit diagram of contact-follower motor control. 
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give air mileage indication. 


reduction gears to a mating contact, 
did the trick. An output shaft was 
provided with a useful torque of 500 
in.-oz. One revolution of the shaft 
is equivalent to 5,000 ft. There is no 
measurable loss of accuracy from that 
of the altimeter mechanism. Hunting 
amounts to + 10 ft., which is undis- 
cernible at the output shaft and has a 
frequency of hunt of about 5 cycles 
per second. The contact on the mech- 
anism is on a shaft of the altimeter 
which makes one revolution every 
12,000 ft., and it is at a radius of 
0.75 in. from the axis of this shaft. 

Fig. 2 is a photo of an airmileage 
unit which uses a contact follow-up. 
And Fig. 3 is a schematic of the same 
device. In this system a contacting 
arm replaces the pointer of the true 
airspeed indicator. The mating con- 
tact is carried by the pointer shaft of 
a motor-driven magnetic-drag tachom- 
eter whose scale is linear with rpm: 
If the contacts are open, the control 
motor is made to run in such a direc- 
tion that the output of the connected 
rotatable transformer is increased. 
This action in turn increases the speed 
of the tachometer motor and causes 
the tachometer contact to advance un- 
til it touchees the airspeed contact. 
Once the contact is made, the control 
motor reverses, opening the contacts 
and the cycle is repeated. Thus the 
tachometer contact follows the air- 
speed contact. Since both ealibra- 
tions are linear, speed of the tachome- 
ter motor is proportional to airspeed, 
and hence the total revolutions of the 
motor are proportional to air mileage. 
By choice of correct gear ratio, the 
counter reads directly in miles, 

In this case, the period of hunting 
of the contact system is 2 or 3 sec. per 
cycle. Hunting is symmetrical above 
and below the correct value, therefore 
errors are compensating. 

In addition to the counter, the mo- 
tor can be used to drive an odograph 
(ground course plotter) or the usual 
air position indicator. Within limits 
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Fig. 2. New servomechanism is connected to airspeed instrument to 
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shown in Fig. 2. 


of the motor power and rotatable 
transformer output, addition or 
changes in load will not affect the ac- 
curacy of the integrated mileage, since 
this depends only on the calibrations of 
true airspeed indicator and tachometer. 
A rather novel application of this 
principle is used for automatically 
calibrating radiosonde pressure ele- 
ments. As shown in Fig. 4, a long mi- 
crometer screw, tipped by a contact, 
is made to follow the surface of mer- 
cury in a manometer (center). The 
manometer measures pressure in one 
of the adjoining chambers full of test 
radiosondes, while the reversing mo- 
tor controlled by the mereury contact 
operates the carriage on a table (not 
shown) carrying 16 solenoid actuated 
pens over calibration charts. Thus 16 
pens are moved over their respective 
charts exactly in accordance with 
pressure in the test chamber. 
Through a pair of synchros, the 
motor also drives the micrometer screw 
in the right-hand manometer column 
and associated dial indicator reading 
directly in millimeters. Pressure ele- 
ment of the radiosondes being tested 





Fig. 3. Seen here is schematic representation of air mileage indicator 








consists of a contact operated by an 
aneroid diaphragm which slides over a 
commutator resembling a piano key- 
board. As each contact is made, a re- 
lay circuit makes the solenoid pen 
print a dot on the chart. By these 
means a complete graph of the per- 
formance of each radiosonde element 
is automatically plotted. 

To compensate for ambient baro- 
metric changes, a second contact fol- 
low-up employing a motor-driven mi- 
crometer directly contacting a stack 
of aneroid diaphragms is used to 
raise or lower the whole manometer. 

Given the low inertia motor and 
the reversing circuit, engineers are 
finding answers to numerous automatic 
control problems. Use of a functional 
or empirically shaped cam on the mo- 
tor-driven shaft cooperating with a 
light contact arm on a sensitive meas- 
uring instrument provides the basis 
for a computing system. Automatic 
measuring or gaging of parts and raw 
materials, as well as measurements of 
strain in structures, are easily accom- 
plished by the contact follow-up 
principle. 





Fig. 4. Radiosonde barometers are automatically calibrated, using new servomechanism. 
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Fuselage splice to center wing section: (A) Center fuselage assembly, (B) wing front spar, 
(C) fuselage-to-spar splice members, (D) exhaust duct for center wing anti-icing air 
(leading edge panel is removable), and (E) engine nacelle. 


e 
Inboard view of wing tip assembly: (A) De- 
tachable panel for effecting tip removal, 
(B) attachment lugs for mating with corre- 
sponding lugs on wing, (C) threading wire 
for lugs, (D) lockwire, (E) electrical discon- 
nect, and (F) tip trailing edge portion, con- 
taining slots for exhausting anti-icing air. 
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ICKERS | 
Hydraulic Equipment. 


Illustrated here are the Vickers units included 
in the hydraulic system of the huge “Flying 
Wing” built by Northrop for the Air Forces. 

Vickers Variable Volume Piston Type 
Pumps automatically deliver the volume of - 
fluid required by the hydraulic system. In- 
tegral pressure control automatically main- 
tains desired pressure independent of vary- 
ing volume demand and engine speed. 
Volumetric and over-all efficiencies are very 
high. 

Vickers Balanced Piston Relief Valve pro- 
vides smoother operation and greater accu- 
racy. Vickers Servo Valves have very 
sensitive flow metering characteristics and 
respond to the slightest control signal. 

Bulletin 46-41 describes the many other 
outstanding Vickers Units for aircraft hydrau- 
lic systems. a 


rr, 
ir Vickers 
q gg ee a 2 VICKERS Incorporated 
ervo aive Pree i 62 
a | SUBSIDIARY OF THE SPERRY CORPORATION 
1462 OAKMAN BLVD. 
DETROIT 31, MICHIGAN 
; Engineers and Builders of : 
Vickers é 
Model E 8545-R 
Servo Valve 
3- 
I, 
3 
)- 
‘ Vickers Vickers ’ > 
re Model E 8971 Model AA 11348 © Wits tt 


Balanced Piston Model AA 20328 
Relief Valve Variable Volume 
Piston Type Pump 


Servo Valve 
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i} news Holsum Bread Company truck body was constructed by 
the Magnesium Manufacturing Company of Revere Magne- 
sium alloy sheets and standard shapes. With these stock Revere 
materials, your body builder can produce truck panel bodies of 
magnesium alloys easily and quickly. They are readily available 
and can be assembled by means of the simplest fabricating methods. 

If you operate vehicles for highway or air transportation, it will 
pay you to know all the facts about Revere magnesium and its 
ability to save money for you. Any Revere office will be glad to 
give you complete information. 
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Because of the light weight of this Revere Magnesium body, 
it was mounted on a three-quarter ton chassis instead of a 
one ton chassis, required by a steel body of the same size. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.— Sales Offices in 
Principal Cities. 
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Martin 202 


Adjustable horizontal stabilizer is connected to 
flap torque tube system, via mechanical linkage, 
to vary angle of incidence with flap deflection. 
At (A) is seen stabilizer fixed stub section, (B) front 
spar hinge point. Rear spar fitting is for attach- 
ment to actuating linkage motivated by T-shaped 
rod assembly. 


Empennage details shown here include: (A) Horizon- 
tal stabilizer stub section opposite elevator, (B) fixed 
section beneath rudder, (C) opening for stabilizer 
rear spar (covered by hat-shaped fairing), and (D) 
stabilizer rear spar and elevator torque rod panel. 
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Exposed and partially exploded view of two-place personal covering, (B) two-piece leading edge covering, (C) built-up 
craft's wing. Construction is of wood. Shown at (A) is portion of spar, (D) leading edge strip, (E) detail of leading 
notched one-piece top-and-bottom wooden leading edge edge joint, (F) through-capstrips, and (G) wing walk. 
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NO SUCH THING AS “GRADE B” 
AIRCRAFT CABLE OR FITTINGS 


TRU-LAY Aircraft Cable and TRU-LOC Fittings are made especially for 
aircraft control. To us, that means that they have to be as high 
” quality as we know how to make them. There can be no “Secomi? 


or “Grade B” in aircraft cable, fittings or assemblies. 
PERRIER 


DETROIT, MICHIGAN—TRU-LAY and TRu-Loc up our own manufacturing, testing and in- 
are the oldest names in the business of making __ spection methods. 
aircraft control cables, terminals and assem- Tru-Lay Cable is made in a full range of sizes 
blies. That is important, and here’s why: and constructions. Tru-Loc Swaged Fittings 
It means that our engineers have been work- § are made in every needed size and type. Ter- 
ing close to the aircraft industry almost since ¥ minals swaged on assemblies are guaranteed to 
its beginning. As Army, Navy and C.A.A. § hold to the breaking strength of the cable. 
specifications became more and more rigid, we For information about aircraft cable, fittings 
found ways to anticipate them—ways to step _ or assemblies, write our Detroit office. 

















ek i AUTOMOTIVE AND AIRCRAFT DIVISION 
re) AMERICAN CHAIN & CABLE 
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DEPENDABLE 


.. THEY'RE 


LYCOMING! 


Lycoming Model 0-155 
Normal Rated 65 BHP 


Lycoming Model 0-290-A 
Normal rated 125 BHP 


A good airplane is no better than its 
engine. And in the light plane field ‘“‘Power 
by Lycoming” stands out like a beacon in 
the night. Built. to close tolerances, with 
painstaking skill, Lycoming engines may 
be depended upon to take you where you 
want to go—and bring you back—on time. 


Lycoming Model 0-235-C 
Normal Rated 100 BHP 


Lycoming Model 0-435-A 
Normal Rated 190 BHP 


LYCOMING * «3 


AIRCRAFT ENGINES PRODUCT 


LYCOMING DIVISION—AVCO MANUFACTURING CORPORATION, DEPT. BB-7, WILLIAMSPORT, PA. 
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SUD CEASSIICATION |... 5 o0.6s.000500e00. _ Speed—Mach Values 


Speeds and Mach Numbers 


(Relationship between Indicated and True Speeds and Mach Numbers 
from 0- 100,000 Ft. and 0- 1,000 Mph.). 
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Pictured above is one sure way to keep your plane from growing old. A 
less hazardous method is the proper finishing of aircraft. Murphy formula- 
tions for finishing, refinishing, and maintenance are designed to help keep 
planes youthfully trim. You'll find them at airports and refinishing shops 
the country over or write: Interchemical Corporation, Finishes Division, 
350 Fifth Avenue, New York 1, N. Y. 


Interchem fio eta 
Engineered by MURPHY-ROXALIN 
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Why South Africa 
_ Rates A-1I for Export 


By RAYMOND L. HOADLEY, Finoncial Editor, “Aviation” 


IRMINDED SoutTH AFRICA pre- 

Ae one of the brightest spots, 

for the United States, in the 
personal plane export picture. 

That sounds like a pretty broad 
statement, doesn’t it? But we can 
back it up with many facts and fig- 
ures from all the market angles, as 
well as through the sound judgment 
of some of our most experienced for- 
eign traders, both in and out of the 
aircraft field. 

In the first place, the Union of South 
Africa is an exporter’s dream—a 
wealthy young country where the im- 
porter may purchase any product 
from the U. §. in any amount he sees 
fit—without government import or 
exchange permits required. The trade 
is unfettered by any artificial re- 
straints. What other markets fit this 
description? You can name them on 
the fingers of one hand. 

South Africa is probably in the 
soundest monetary health of any ma- 
jor area in the world. She has a 
budget surplus. Business and _ in- 
dividual taxes have been cut. There 
is no external debt (it was $392,000; 
000 in 1939), and there is only a small 
internal debt. So, there’s little won- 
der that in proportion to its size 
and population South Africa is the 
best customer in the world for our 
manufactured goods. And we are 
sending more manufactured goods 
there today than any other nation. 

It is not surprising, then, that our 
total exports to South Africa have 
jumped from $79,000,000 in 1939 to 
$227,000,000 in 1946, an increase of 
close to 300%. During this same 
period, British exports increased about 
100%. And while Britain furnished 
43% of South African imports to our 
20% in 1939, these two great foreign 
trade competitors are running neck- 
and-neck today, with each supplying 
around 35%. 

South Africa comprises a single 
economic unit consisting of the Union 
of South Africa, South West Africa, 
Northern Rhodesia, and Southern 
Rhodesia. The area is about two 
and one-half times the size of New 
York State. It has a population of 
about 5,000,000 enjoying a standard 
of living comparable to the average 
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American. Then there are some 12,- 
000,000 natives with a comparatively 
low standard of living. 

Income taxes on a $5,000 salary 
comes to around $250 annually and 
only jumps to $500 on a $10,000 in- 
come. South Africa has not half 
the inflation that troubles most of 
the world, so there is a very com- 
fortable margin left on most incomes 
to spend on imported goods. 

South Africa has an advantage for 
us not held by any other market 
within the British Empire. Although 
included within the sterling area, this 
is a theoretical rather than an actual 
detriment to our trade. Actually, the 
Union can freely secure dollar ex- 
change and is able to ship gold di- 
rectly to the United States. 

In fact, it is one of the few nations 
that has a steady source of foreign 
exchange. The reason for this is 
that South Africa produces 50% of 
the world’s gold. That enables her 
to buy where she pleases without 
regard to allocations or quotas or 
special permission of the sterling area 
managers — the considerations that 
hamgtring the import activities of 
most other countries attached to the 
sterling bloc. 

Her gold mines produce $400,000,- 
000 worth of gold for export, an 
amount four to five times the 1946 
import excess in her merchandise 
trade with us. The Union has exports, 
including gold, of $650,000,000, against 





With trade unrestrained and 
monetary health excellent, 
airminded Union offers a 
"good now, better later" 
market for U. S. private air- 
craft. And adjacent South 
West Africa and the Rhodesias 
augment the opportunities. 
No import duties are levied 
on American-made aircraft 
products; and “making none 
of their own, they stand ready 
to take ours." 


imports of $500,000,000. This leaves 
a very comfortable margin of $150,- 
000,000 to acquire other goods in vari- 
ous export fields. It is understandable 
that some of our biggest manufacturers 
now consider South Africa our second 
best export market and that 200 promi- 
nent American foreign traders voted it 
a “promising” field. Besides gold, 
South Africa has coal, diamonds, and 
a big sheep production. And she is self 
sufficient in food. 

As for aviation aspects, it has been 
said that South Africa has more 
landing strips in proportion to popu- 
lation than any other country in the 
world. The government has provided 
subsidies to its towns for maintaining 
these strips, and many of the smaller 
towns depend almost entirely on air 
transportation. Climatic conditions 
are excellent throughout the year. 

Airports and_ subsidiary fields 
capable of handling the traffie of the 
postwar area are available or build- 
ing in all parts of the area. Air 
traffic has shown a phenomenal rise 
since 1939, with planes flying regu- 
larly between the principal cities. 
The Department of Civil Aviation 
of South Africa is active and re- 
sponsible. Certification by CAA of 
all aviation material sent to that 
country is required, as well as flight 
tests before licenses are issued. 

There is no aircraft production in 
the South African area, and there 
is no duty on the importation of 
American-made aircraft products. On 
the other hand, a large number of 
United States surplus personal air- 
craft have found their way, at ex- 
tremely low prices, into South Africa 
from the Middle East. Although this 
is a temporary condition, it has : 
tended to cut new aircraft sales. 

South Africa is off the beaten path. 
But some of our plane manufacturers 
figure that the richest business re- 
wards are often picked in remote 
areas. R. W. Addington, assistant 
export manager for Luscombe Air- 
plane Corp., recently embarked on 
a sales tour to South Africa, plan- 
ning his trip to arrive in Durban with 
two 1947 Silvaires shipped there by 
boat. This is claimed to be the first 
time a lightplane maker has sent a 
representative to tour South Africa 
in a small plane. 

W. B. St. John, Piper general sales 
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manager, at last report had a total 
of 31 active Piper dealers in South 
Africa. According to St. John, ship- 
ments of more than 90 planes, plus 
additional orders, indicate a tremen- 
dous growth in private flying there. 

The Stinson division of Consoli- 
dated Vultee Aircraft Corp., recog- 
nizing the importance of having a 
first class distributor in South Africa, 
sent an executive there last year to 
examine all potential firms. A suc- 
cessful merchandising firm having 
distribution outlets throughout the 
area was appointed, and an aviation 
department was set up with service 
facilities and flight personnel to han- 
dle the Stinson products. Early this 
spring some 20 Voyagers had been 
shipped, and many more Voyagers 
and Flying Station Wagons probably 
will be sent there this year. 

Mr. McGivney reports that Voyagers 
are being used by industrial firms, 
ranchers, and agriculturalists as a 
means of transporting personnel and 
supplies, as well as for reviewing the 
progress of construction and farming. 
In addition, the Stinsons are used for 
primary and advanced flight training 
and by aerial taxi firms. 

It was found that customers selected 
the Voyager because of its ability to 
get in and out of very short areas 
and its ruggedness, resulting in low 
cost operation and maintenance. South 
Africa generally is situated on a 
plateau of about 5,000 ft., and it has 
a high temperature, reaching 115 
deg. F. practically the year round. 
Under these conditions, the Voyagers 
—boasting short takeoff performance 
and excellent stability—are stated to 
be particularly adapted to the needs 
of operators in South Africa. 

There is no valid reason why South 
Africa should be treated differently 
from any other importing country, 
according to her leading importers. 
Trading methods there conform in 
every important respect with common 
commercial practice. elsewhere. Its 
marketing plan is no different funda- 
mentally from that*which operates in 
California, for instance. 

As consumer values have never been 
even roughly market-researched, it is 
impossible to estimate the relative buy- 
ing powers of the different races. All 
that can be said is that the “whites” 
in town and country have a standard 
of living far higher than that of 
Europeans, while the millions of 
“blacks” buy on average only the 
barest necessities of life. 

Approximately 80% of the goods 
imported into South Africa are sold 
there by distributors representing 
their factories. Most of these manu- 
facturers’ representatives handle prod- 
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ucts on an exclusive basis. That is, 
the manufacturer agrees to supply 
nobody else with the product, and 
the distributor agrees to represent 
only that particular manufacturer’s 
product in that type of article. By 
this manner of operation, the manu- 
facturer usually insures himself of 
maximum coverage in the South 
African field. Often this means cov- 
erage for Southwest Africa, Nyasa- 
land, Mozambique, and the Rhodesias, 
as well as the Union itself. 

Good distributors have outlets 
throughout these areas. However, no 
appointment of a manufacturer’s 
representative ‘should be made on a 
favorable financial report alone, im- 
portant as this may be. Such factors 
as trade repute, goodwill, and degree 
of service are of greater significance 
in a young commercial country, such 
as South Africa. 

American manufacturers who visit 
this area are usually amazed at the 
almost total lack of specialization in 
the export and import trade. One of 
the largest and most progressive im- 
porters sells tractors, electric light 
plants, radios, machine tools, ete. 

In fact the distributor of Stinson 
planes also is the largest dealer in 
General Motors cars, Lionel trains, 


and Club aluminum pots and pans, 

To sum up, South Africa is a coun- 
try with plenty of money and an 
active demand for American products, 
Because it ranks so high as a pur- 
chaser of our products, it’s easy to 
forget that in many respects it’s still 
a comparatively small market. 

Yet it is a market with a future, 
South Africans talk of growing to 
a population of 20,000,000 whites, 
Théir gold-mining industry has been 
built up, over 50 yvrs., to a capitaliza- 
tion of $3,000,000,000. Now they 
tell you that, as a result of new pros- 
pecting, South Africa faces a new 
gold mining expansion equal to that 
$3,000,000,000, and that‘ this expan- 
sion isn’t going to take 50 yrs.—that 
it probably will take only 15 to 20. 

So South Africa in the next couple 
of decades may want another $3,000,- 
000,000 of equipment, capital goods, 
and transportation.. Today there is 
one automobile in South Africa for 
every five persons, a concentration 
on motor cars almost as heavy as in 
the United States. Who knows but 
what the concentration on planes may 
grow the same way one of these days 
in that speculative, young nation 
which already ranks as one of our 
best export markets. 








“Maguire has his own ideas about necessary refrigeration for high speed flight!" 
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Landing the Skystreak—a giant 
job that called for a midget 


IRES FOR THE NAVY’S new 

trans-sonic plane, the Skystreak, 
had to meet three tough require- 
ments: 1) extremely small size to 
retract into the Skystreak’s wafer- 
thin wing, 2) high inflation pressure 
to take the landing impact of the 
10,000 pound load and 3) sufficient 
strength to land at the fastest speeds 
in air history! 

The problem of developing a 
“midget’’ tire to do this giant job 
was assigned to B. F. Goodrich 
engineers. They produced the answer 
—a 20” diameter by 4.4” width, 
8-ply, nylon tire which carries 175 
pounds air pressure per square inch! 
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This B. F. Goodrich tire combines 
the smallest size and highest inflation 
pressure ever used on the main wheels 
of a plane. And it’s a star performer. 

Gene May (above), test pilot of 
the Douglas-El Segundo Skystreak, 
put this tiny tire through gruel- 
ling tests. It passed them all with 
flying colors! 

This is not the first time B. F. 
Goodrich has pioneered a new type 
of airplane tire. The first tire engi- 
neered and designed specifically for 
airplanes was a B. F. Goodrich 
development. The first Type III tire 
was originated by B. F. Goodrich 
engineers. The first Type II tire was 


developed by B. F. Goodrich for an 
early Grumman Navy plane. And 
B. F. Goodrich made outstanding 
contributions to all industry-wide 
tire developments during the war. Its 
38 years’ experience in the airplane 
industry enables B. F. Goodrich to 
build better tires for today’s airplanes 
—and to engineer sound, lasting 
developments for the aircraft of 
tomorrow. The B. F.Goodrich Company, 
Aeronautical Division, Akron, Ohio. 


B.F.Goodrich 


FIRST IN RUBBER 








How Many Fares Make a Profit? 


“When load becomes payload" 
can be exactly determined 
through use of the scrupulous 
power-space-density analysis. . . 
And whether the rate charged 
the passenger is "right" is also 
thus revealed, as well as the 
precise dollars-and-cents status 
of the cargo compartment. 


PRIME QUESTION of air transport 
A operators is: “How many pas- 
sengers are required on board in 

order to break even for every mile 
flown?” And it is certainly worth- 
while to investigate, particularly since 
there have been claims that fares per 
passenger-mile are too low. This article 
will indicate how one may arrive at 


an answer to the prime question, and - 


accordingly find whether fares are—or 
are not—too low. 

One might say that this view of fares 
only achieved significance since the 
lowering of airmail subsidy rates. In 
any event, it behooves the operator to 
determine the status of the fares. It 
appears that, in the past, the passenger 
eabin derived unwarranted support 
from the cargo compartment. Of 
course, in a general way this condition 
has been recognized for some years— 
hence we’ve had the practice of sub- 
sidizing passenger air transport opera- 
tions through payment of high airmail 
rates. 

Point at issue is to find out for sure 
if aireraft have yet been designed that 
can become self supporting or profit- 
able from fares that the public will 
pay. The crux of the passenger busi- 
ness is the degree of public patronage 
measured in terms of aircraft seat 
oceupancy. 

Cost of first-class transport craft is 
such that high occupancy ratios are a 
growing imperative, as a natural out- 
come of lowered mail rates. We cannot 
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By A CANADIAN BUSH PILOT 





WORK TABLE 


Employing Costs Per Cruising Horsepower-Hour 


. Cruise power of aircraft 


1 

2. Mechanical airborne cost — aircraft, less passenger accommodation 

3. Mechanical airborne cost — passenger cabin, fixtures, etc. 

4. Ground cost — all remaining costs, except passenger service and passenger 


traffic departments 


5. Ground cost attributable to passenger business 

6. Total cubic capacity of aircraft assigned to payload ; ai 

7. Cubic capacity of all space used for passenger accommodation and facili- 
ties, including space used for free baggage 


8. Cruising speed, mph. _ 
9. Passenger seating capacity 


10. Space per passenger in cu. ft. [(7)/(9)] 


11. Current passenger-mile fare rate 


12. Profit rate in cents per passenger-mile 
13. Passenger cost per passenger-mile equals [(11) — (12)] 
14. Number of passengers required on board to meet (13) [Computation as 








below] 
15. Cost per passenger-mile equals 
Qo) <a)><O) “Oxo. 6) <a) ; 
ioeqcnmorau T@x@t@x@m 


16. Permissible number of cu. ft. space per passenger equals {(13)/(15)] x (10) 


Computation for (14): 


Number of passengers required on board to meet (13) 


equals (7) /(16) 





expect this necessity to lessen with 
time, either, since specialized airmail 
planes are being developed which will 
rob many passenger routes of a much- 
needed income. 

Our attack on the question will again 
employ the realistic power, space, and 
density factors as a means of analysis. 
Use of this p-s-d method in making 
aircraft operating cost studies has al- 
ready been outlined and demonstrated 
in two earlier articles.* 

In any attempt to determine the re- 
sponsibility of the passenger business 
in terms of its proper share of the cost 
of operating, it is necessary to know 
just what the exact cost of the passen- 
ger business is. Having figured this for 
a given aircraft, it is then an easy 
step to determine the factor of czat- 





* “Transport Cost Precision Via P-S-D 
Approach,” page 103, Dec. ’46 AVIATION, 
and “Pinpointing Costs Per Passenger- 
Mile,” page 97, May ’47 AVIATION. 


ing capacity of the aireraft and weigh 
it against the cost-burden which the 
passenger business should support. 

We will now detail the p-s-d proce- 
dure whereby an operator may check 
upon the capabilities of his current 
fleet. It is assumed that the expense 
factors are distributed according to the 
CAB listing. It is also assumed that 
the total number of cruising hp.-hr. 
used for any given period can be de- 
termined, and that the figures covering 
total operating expenses for the same 
period are likewise available. 

The expenses may be divided into 
two main sections—mechanieal air- 
borne cost, and the remainder costs. 
The well established companies, having 
large fleets and steady schedule obliga- 
tions, can consider certain specific fac- 
tors—depreciation of all flight equip- 
ment, direct labor, and material for 
overhaul and repairs—as coming 
within the scope of the first section 
(mechanical airborne cost). If the air- 
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The name LORD in the new oval 
mark is now applied to every LORD 
Dynafocal Engine Mounting. 

This new symbol makes it easy 
to identify genuine LORD Dynafocal 


Mountings ata glance. It’s your assur- 
ance of extra performance, profits 
through: 





new, undeteriorated, high quality 
rubber stock that insures maximum 
service life. 


advanced design, with superior vi- 
bration isolation and positive safety 
features. 


minimum weight, without loss of ° 
strength or performance. 


_ exact selection to suit your require- 
ments from Lord’s complete range 
of Dynafocal types and sizes. 


You'll want these advantages for 
your aircraft engine suspensions . 
and you'll get all of them by specifying 
genuine Lord Dynafocals. For addi- 
tional information, write to Lord . 
Headquarters for Bonded Rubber and 
Vibration Control. 





LORD MANUFACTURING COMPANY ERIE. PA. 


FIELD OFFICES he York, N.Y. Providence, R. |. Washington, D. C. Detroit, Mich. Chicago, Ill. Burbank, Cal. 


Canadian Representative: Railway & Power Engineering Corp., Ltd., Toronto, Canada. 





FASTER, MORE ECONOMICAL 


AVIATION MATERIALS 


HANDLING 


KRANE KAR’S fast, flexible performance 
speeds aviation materials handling, cuts 
time and labor, reduces costs. Used in air- 
plane production . . . handling jig sections 
in erection and handling steel for these jig 
sections; uploading equipment from freight 
cars; loading aircraft assemblies and spare 
parts on cars; lifting, moving, and rearrang- 
ing production equipment, raw materials, 
etc.; for building maintenance and repair. 


USERS: Curtiss-Wright, Boeing, Bell, Republic 
Consolidated, Lockheed, Douglas, etc. 


Write for Bulletin #69 


THE ORIGINAL SWING BOOM MOBIL. CRANE 
i WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 
2%, $5. AND 10 TON CAPACITIES 
IKRAIME Ke AUR 
ry = (iP 
DE MARK REGISTERED 


SILENT HOIST & CRANE CO. 


846 63rd ST., BROOKLYN 20, NEW YORK 
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AIRCRAFT SWITCHES 

















Largest Stock of 
Cutler Hammer Aircraft 
Switches In the East 
—_—_. \WE ALIS STOX —. 
AN-Connectors & Aircraft Fuses 











ALL INQUIRIES WILL RECEIVE 
OUR PROMPT ATTENTION 


ELECTRONIC Equipment Co., Inc. 


1460 Bushwick Ave., Brooklyn 7, N. Y. 
GLenmore 2-6800 
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SAMPLE CALCULATIONS 


To demonstrate use of work table, arbitrary values are applied and 


worked below. 


It is emphasized by author that these random figures do 


not represent any specific company operation or aircraft type. 


. 3,600 hp. 

. $0.04 

. $0.01 

- $0.08 

. $0.02 

. 3,600 cu. ft. 
. 3,000 cu. ft. 


. Cost per passenger-mile equals 
.04 X 3,600 4 .01 X 3,600 


-08 X 3,600 


. 300 mph. 

—:: 

. 100 cu. ft. 

. $0.05 

. $0.00455 (10%) 

. $0.04545 

. 34 (Computed below) 


.02 X 3,600 100 





300 X 3,600 § 300 x 3,000 


+ 300 x 3,600 


T 300 x 3,000 


equals (.000266 + .00008 + .000133 + .00004) 100 


equals .000519 X 100 
equals .0519; or $0.0519 


. Permissible number of cu. ft. per passenger equals 


04545 
0519 * 100 


equals 88 cu. ft. per passenger 


Computation for (14): 
pea (7)/(15) — that is, 34 


Passengers required to reduce the cost to $0.04545 





craft and its power are depreciated 
on different bases, the first section may 
then be subdivided accordingly, to pro- 
vide these two headings: Aircraft 
costs, less power; and power expense. 

In order to get at the cost of the 
passenger business, it is first necessary 
to obtain the specific cost of passen- 
ger accommodation by breaking down 
the mechanical cost of operating the 
aircraft (less power), and in like 
manner to get the cost of operating the 
passenger service and passenger traffic 
departments by breaking down the 
aforementioned remainder costs. 

With each of these factors reduced 
to a figure of cost per cruising hp.-hr., 
the work table (accompanying this ar- 
ticle) can be employed. The aircraft 
may now be treated as a simple cargo 
transport with passenger accommoda- 
tion added separately. 

Referring to the work table, it will 
be noted that computation is required 
to complete Item 14. Cost per passen- 
ger-mile may be found by applying 
the pertinent values (derived from 
statements of operating expenses and 
operating statistics) to the equation in 
Item 15. The operator is now in a 
position to compare the result of the 
Item 15 equation with the value for 
Item 13 (as shown in Item 16). Where- 
upon, he may determine the number 
of passengers his aircraft must ac- 
commodate to meet the cost target in 
Item 14 (as carried out in the con- 
cluding line of the work table). 

This information also reveals how 
much support the passenger cabin re- 
quires from the cargo section of the 
multiple-load aircraft. 


In order to clarify the procedure 
suggested, we have included sample 
calculations in which random values 
are worked in demonstration. Refer- 
ring to these calculations, it is obvious 
that the demand in (14) cannot be met 
by a 30-passenger aircraft. The extra 
four passengers required represent a 
cost unearned by the cabin, equal to 
4 x (13), or $0.1818 per aircraft-mile. 
This is equal to the revenue from ap- 
proximately 600 lb. of express at cur- 
rent rates. 

Fortunately, no operator owns the 
hypothetical aircraft we have here un- 
der cost investigation. In event some 
operator has a plane even remotely 
like it, he should pay close attention 
to his cargo revenue, since 100% oc- 
cupancy will not make him financially 
carefree. 

If we assume that the average pas- 
senger and free baggage occupies 100 
cu. ft. of space, and the combined 
weight is 200 lb., then the density rat- 
ing is 2 lb. per cu. ft. This aecommo- 
dation is being provided for $0.05 per 
passenger-mile—which is less than it 
costs. Conclusion is unavoidable that 
passengers cannot be carried profitably 
at density ratings of 2 lb. 

Logical procedure, therefore, seems 
to be to determine the cost of the 
passenger cu. ft.-mi. for your aircraft, 
add the necessary amount for profit, 
multiply this amount by the number 
of cu. ft. you require per passenger, 
and then compare with the govern- 
ment-approved rate per passenger- 
mile. Solution of your problem from 
that point depends upon the charac- 
ter of your route. 
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The name on these bearings—NEW DE- 
PARTURE—aptly describes the originality, 


ingenuity and resourcefulness’ which have 


made this company the world’s largest ball 


bearing maker. 


Because Nothing Rolls Like A Ball, Indus- 
try selects ball bearings for countless appli- 
cations. They are uniquely suited for today’s 
higher speeds, heavier loads and greater pre- 


cision requirements. 


New Departure — combining tremendous 
Nothing Rolls Like a Ball 


practical experience with an earnest desire to 


serve—is the logical choice for Today AND NEw DEPARTU RE 


! . 
Tomorrow! BALL BEARINGS sare 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONN. « Branches in DETROIT » CHICAGO * LOS ANGELES and other cities 
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a" ¢t serves 


Neneeaet alll 


in the cabin 


and th the atr frame... 


HE nature of Formica’s service for the aviation manufacturer is two 

fold—it serves efficiently for mechanical parts in the airframe, and 
serves also for decorative surfaces in the cabin and the passenger space. 
For mechanical! parts like pulleys and fairlead bushings it combines light 
weight, with exceptional stability of dimensions under all conditions of 
temperature and humidity, and it does not corrode. 


In decorative uses such as table tops, serving boards, shelving, wall pan- 
eling in the interior of the plane, it harmonizes with any color scheme, 
and retains both its colors and its beautiful surface through years of 
severe use. 


Deluxe trains, steamships, fine hotels are almost universally equipped 
with Formica, because it has been found that maintenance is negligible 
and space never has to be taken out of service to refinish the Formica. 
The same advantage is available of course for airplanes. 


Color cards and installation data on request. 


™ F. 
RADE MARK REG.U.S- pat. OF 


THE FORMICA INSULATION COMPANY, SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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Foreseeing the benefits of integrated aviation service and supply 


Enterprising Service 
Has No Limits 


By SCHOLER BANGS, 






facilities, Pacific Airmotive sets a pattern for drawing on a wealth 
of trade—ranging from work for domestic and foreign major air- 
lines to the individual plane owner. 


EW EVIDENCE of the growing 
N business potential in aviation 

recently appeared at Burbank, 
Cal. On an 18-acre site adjoining Lock- 
heed Air Terminal, Pacific Airmotive 
Corp.—world’s largest aviation supply 
and service organization—has opened a 
$2,000,000 home office and factory 
headquarters, and settled down to mak- 
ing itself a notable factor in the in- 
dustry. 


This new Burbank plant—proving 





ground for repair and overhaul tech- 
niques designed io capture a substan- 
tial segment of domestic and foreign 
business—is the focal point of a rap- 
idly developed system of bases located 
at Anchorage, Alaska; Oakland, Cal.; 
Kansas City, Mo.; and Linden, N. J., 
this last base now being under develop- 
ment as a project similar to the Bur- 
bank operation. And as an extension 
of these base facilities, PAC now main- 
tains supply and engine exchange 
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Pacific Coast Editor, “Aviation” 


services at Glendale, San Diego, and 
Fresno, Cal.; Phoenix, Ariz.; and Se- 
attle, Wash. 

Armed with strong buying power 
(California’s aggressive Union Oil Co. 
owns 53% of PAC stock, and Bank of 
America recently displayed its confi- 
dence in PAC’s future by extending 
$6,000,000 revolving credit unsecured 
loan), the company is staking its fu- 
ture on long-range large-volume busi- 
ness produced by highly specialized 
services. 

In effect, the new Burbank structure 
—embracing 112,000 sq. ft. of shops, 
retail store space, and offices—and an 
adjoining 60,000-sq. ft. warehouse pre- 
sent a showease of three vital aviation 
services brought together to make a 
major industry. 





Layout of work-routing in Pacific Airmotive's 
new Burbank plant: (1) Engine receiving, (2) 
steam cleaning booth, (3) disassembly, and 
(3A) small engine disassembly. Cylinder 
flow: (4) Cyl. removal, (5) cleaning, sand- 
blasting, seedblasting, and metallizing, (6) 
visual inspection, (7) to production control, 
(8) to rework and repair, (9) honing and 
grinding, (10) return to production control, 
and (11) to engine assembly. At (12) and 
(13) large- and small-engine build up, re- 
spectively. Engine parts flow: (14) Parts 
removal, (15) cleaning, (16) Magnaflux and 
Zyglo inspection, (17) general inspection, 
(18) modification, (19) painting, and (20) 
to production control. Accessory flow: (21) 
Removal, (21A) ignition harness overhaul, 
(22) accessory shop (production control), 
(23) overhaul, (24) carburetor and acces- 
sory testing, and (25) to production control. 
Other engine details: (26) Parts and acces- 
sories to build-up (12 and 13), (27) pre-sil- 
ing before check run at test cell, (28) to 
cell and return, (29) solvent spray booth, 
(30) check and service before shipping, and 
(31) shipping. Propeller flow: (32) Disas- 
sembly and cleaning, (33) Magnaflux inspec- 
tion, (34) hub, dome, valve, and shank over- 
haul, (35) inspection, (36) blade balancing, 
sanding, and polishing, (37) blade paint 
booth, (38) blade boot repair, (39) pro- 
peller assembly, balancing, and feathering 
test, and (40) shipping. 
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PAC's work versatility is exemplified in service aspects depicted here. 


While company 


mechanics were called upon to repair wing tip of small Rearwin monoplane, other experts 
from prop shop were engaged in airscrew test work on Lockheed Constitution. 


Chief PAC profit producers are its 
merchandising division (acting as dis- 
tributor for 300 manufacturers of close 
to half a million items of aireraft 
equipment) and service division for 
overhaul, repair, and modification of 
aircraft engines and accessories, pro- 
pellers, instruments, and radios. Com- 
paratively small, but important to 
foreign customers, is a third division— 
equipment manufacturing—producing 
special test equipment and tools. This 
activity primarily serves the company’s 
own shop requirements, but also func- 
tions for selling its products to foreign 
airlines for maintenance and overhaul 
of American-manufactured engines and 
accessories. 

In close relationship with its serv- 
ice and merchandising facilities, PAC 
is developing, for its Burbank activity 
and other major bases, a potentially 
profitable engine exchange program 
that is not unlike the exchange plan of 
the automobile industry. Currently, 
small airlines and fixed base operators 
are the best customers for this service, 
but company officials foresee that it 
will be sought by an in¢reasing number 
of personal aircraft owners. Opera- 
tion of constant-flow overhaul lines for 
transport aircraft engines makes pos- 
sible the rebuilding of exchange engines 
at a minimum cost for man-hours and 
materials. 

PAC’s engine exchange plan—first to 
be attempted by an aireraft service and 
supply organization—had for its gen- 
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esis the basic philosophy influencing all 
phases of the company’s growth. 

Briefly stated, the organization’s 
overall objective is to eliminate the air- 
plane operator’s need for a spare 
equipment stockpile and shop mainte- 
nance facilities that are excessively 
costly unless fully utilized on an 
around-the-clock basis. 

Major sales argument of PAC has 
been that it is able to relieve the plane 
operator, charter plane owner, cargo 
contractor, and major certificated air- 








Finishing assembly touches are applied to this 
PAC-overhauled 2,000-hp.-plus PEW engine. 
Meticulous care is evident in cleanliness. 


line of costly spare parts and shop 
equipment inventories. 

The point made—and with telling ef- 
fect—is that this will release capital 
funds for profitable expansion of oper- 
ations, and that by mass production 
methods PAC can duplicate the oper. 
ator’s engine and accessory mainte- 
nance functions at lower cost. 

To cargo, executive, and personal 
plane owners, PAC presents, in its en- 
gine exchange plan, fixed prices for all 
sizes of power plants, thus enabling the 
operator to estimate accurately his en- 
gine time costs. Also emphasized, is 
that it is unnecessary to ground a plane 
for an average of three weeks for en- 
gine overhaul, since PAC is able to 
effect engine exchange and have the 
craft in service in a matter of hours. 
Also, the owner gains assurance, sup- 
ported by PAC’s elaborate inspection 
service and business responsibility, that 
the exchange engine has been modified 
to conform to manufacturer’s latest en- 
gineering change orders. 

Sales arguments such as these, sup- 
ported by cost figures accumulated dur- 
ing the company’s 20-yr. gradual 
growth, have been dominant in PAC’s 
attainment of a strong position with 
the certificated air transport industry. 

When Pres. Earl Herring won finan- 
cial support from Union Oil Co. in ’45, 
the present guiding policy of relieving 
the operator of his shop and parts in- 
ventory burden began to be asserted. 
In its single hangar overhaul base at 
Lockheed Air Terminal, PAC had ac- 
cumulated both equipment and shop 
know-how for large-scale engine over- 
haul. It had gained the confidence of 
an increasing number of airlines in 
handling overflow business from 
crowded maintenance bases; and war- 


Small engines, too, such as this 65-hp. Conti- 
nental, pass through PAC's extensive shop 
activity. 
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TYPES... 
EACH BEST 
FOR CERTAIN 
ASSEMBLIES 


Just as you have a 

favorite wrench that is “tops” for 

a certain job, each one of these chemical 

tools is “tops” for a particular type of assembly. | 


FORM-A-GASKET No. | (a paste) sets fast but not too 
fast for use on large surfaces. It dries hard but does 
not become brittle. It's a swell product for making 
pressure-tight, leak-proof unions ... even when the 
surfaces are warped. | 


FORM-A-GASKET No. 2 (a paste) sets slower than 
No. |. It dries to a tough, pliable layer with plenty 
of “cushion”. It resists high pressures, continual 
vibrations and disassembles very easily. 


AVIATION FORM-A-GASKET No. 3 (a brushable, 
self-leveling liquid) sets into position and dries to a 
tacky paste. It will not run, even when heated to 
400° F.... nor will it become hard or brittle down to 
70° F. below. 

ALL TYPES OF FORM-A-GASKET PRESERVE ALL TYPES OF GASKETS! 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. 
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time orders from military agencies— 
such as NATS and Consairway—pro- 
vided additional knowledge of intri- 
cacies and economies of the constant- 
flow overhaul line. 

Armed with this experience the com- 
pany expanded overhaul facilities at 
Oakland and Anchorage, extended its 
holdings to another base at Kansas 
City, and only recently invaded the 
eastern market by lease of hangars for 
installation of large shops at Linden. 

It began to cite to airlines that it 
stood ready with a nationwide system 
to free them of costly maintenance in- 
vestments. Touring the nation, Gen- 
eral Service Manager Stan Wilson 
knocked at the doors of airline execu- 
tives and told his story. He knew— 
and almost to the dollar in every in- 
stance—what each airline was spending 
in man-hours and inventory costs for 
engine overhaul. And he guaranteed 
that PAC could do the same job for 
fewer man-hours, and possibly better. 

When he found an airline about to 
spend $75,000 to $90,000 for a sound- 
proof engine test cell he argued that 
PAC possessed four modern cells at 
Burbank, two at Oakland, one each at 
Anchorage and Kansas City, and soon 
would have four in operation at Lin- 
den. Built to a standard design, these 
cost only ‘$50,000 per unit, and each 
was able to handle up to 60 engines 
per month. He pointed out that not 
only would the airline be faced with a 
physical investment of close to $100,000 
in building its own installation, but 
also it was unlikely its test stand would 
have more than 50% utilization—20-30 
engines per month. 

It simply was smart business, Wilson 
showed, for the airline to save itself 
the cost of the test equipment, and to 
economize still further by closing its 
engine overhaul shop to let PAC do 
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This blade straight- 
ener was designed 
by PAC engineers to 
simplify repair of 
all-metal props. Ma- 
chine will undergo 
thorough test before 
being made avail- 
able to customers. 


the work. And as a final argument, 
backed by buying power of PAC’s bank 
credit, Wilson would offer to take over 
the airline’s entire spare parts in- 
ventory. 

Wilson’s salesmanship has been ef- 
fective, and today PAC boasts that it 
handles the engine overhaul business, 
either entirely or on an overflow basis, 
of no less than 30 air carriers, domes- 
tic and foreign. 

Currently, PAC is overhauling, for 
airlines, an average of 168 twin-row en- 
gines per month, and with the Linden 
plant in operation will double that 
number in a short time, Wilson be- 
lieves. Panam, on the West Coast, is 
an outstanding major ‘customer, con- 
tracting for overhaul of 50 engines a 
month from its Pacific-Alaska div. 
Overhaul of 25 P&W Wasp Majors 
puts PAC in a position to bid strongly 
for the business of domestic and foreign 
carriers with respect to Boeing Strato- 
cruisers and other Wasp-powered craft 
coming up. 

In the Burbank plant, where 97,000 
sq. ft. is occupied by shop operations, 
and at other overhaul bases, engine 
lines represent a striking cross-section 
of domestic and foreign transport in- 
dustry. Overhaul tags show ownership 
of engines by these domestic airlines: 
Western, Pan American, United, Amer- 
ican, Empire, West Coast, Challenger, 
Pacific Northern, and Alaska. On the 
same overhaul lines are found engines 
of such foreign customers as Air 
France, Philippine Air Lines, Peruvian 
International, FAMA, China National 
Aviation Corp., Panagra, Panair do 
Brasil, KLM, KNILM, and Far East 
Air Transport. 

To a surprising degree PAC bids for 
and gets engine overhaul orders from 
owners of. obsolete craft. Probably no 
other overhaul and maintenance organ- 


ization possesses a comparable accumu- 
lation of specialized tooling for the 
overhaul of aircraft long out of manu- 
facture. 


A Look at the Shop 


Both for inducement of “good house- 
keeping” and functional value, dy- 
namie coloring has been applied liber- 
ally throughout the shop area. Moving 
parts of machinery are painted yellow, 
Splashes of orange indicate electric 
controls. Fire fighting equipment con- 
forms to the national code and is 
painted red. Piping and conduits are 
painted variously as an aid to plant 
maintenance crews and trouble shoot- 
ers, following a color code devised by 
PAC. 

While shop equipment is conven- 
tional (with exception of specialized 
tooling and test stands designed and 
built by PAC) notable care is appar- 
ent in placement and use of overhaul 
machinery. Two electric powered travel 
eranes have hoists of the air-lift type, 
giving extreme sensitivity of control in 
delicate mating of engine assemblies. 
Similarly, in the choice of a hand pull 
crane to move cleaning tanks, the air- 
lift type was selected to eliminate fire 
hazards that might be encountered with 
electric hoists. 

Throughout the engine parts clean- 
ing process, progressive station-to-sta- 
tion delivery is via trolley conveyor to 
reduce parts handling normally re- 
quired by use of carts and dollies. Not 
until all parts have been cleaned and 
delivered to a production control room 
is an engine scheduled for assembly 
under close supervision of inspectors. 

Unique feature of the Burbank shop 
is its reclamation of hydrocarbon elean- 
ing solvent—consumed at rate of 6,000 
gal. per month at 25 cleaning stations. 
To avoid handling problems attendant 
with gathering solvent in portable col- 
lection tanks, a drainage system is in- 
stalled leading from each cleaning sta- 
tion to a plant collecting-tank and 
solvent-filtering system. Once cleaned, 
the solvent is fed into an underfloor 
pressure manifold and returned by de- 
livery pipes to the cleaning booths. 

Cleanliness of the plant is marked. 
In the engine tear-down section, run- 
ning water in a grate-covered drainage 
ditch carries oil and grease to a grease 
dump. Added floor protection is given 
by pans and“paper placed under en- 
gines to catch final drippings, the pa- 
per being burned in an incinerator fol- 
lowing soiling. All possible floor ob- 
structions that might eatch trash and 
dirt have been eliminated, and at work 
benches semi-rubber ribbed matting is 
used on the floor, in preference to 
wooden slats, the matting being cleaned 
easily without moving. All partitions 
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| for these great, post-war airliners. — 
Mr. W. C. Mentzer, United Air Lines’ Director of En 
says: “Past performance of the B@ RB19R spark plu 
prompted us to specify that all United’s new four engine Matis 
liner 300’s carry B@ spark plugs..The Mainliner 300’s, devel 
oping a total of 8400 take-off “t, will link the 69 cities 
along its coast-to-coast $' ther Mainliners- 
and Cargoliners of Un igs.” , 


For thirty years BS bas 
plied aviation with spark. pi 
noted dep 
ability, « 
long s 





and walls are hard-finished for ease of 
cleaning. 

Adjacent light fixtures in the fluores- 
cent lighting system are wired on sep- 
arate phases to eliminate flickering and 
stroboscopie effects. In serving the 
light installation, normal 120 cycle a.c. 
has been increased to 360 cycles to 
avoid eye fatigue. Use of straight 
mercury are was avoided because of 
irritating effect. Only in one high bay 
is mercury are lighting used—combina- 
tion of one mercury are and one in- 
eandescent fixture side-by-side to ob- 
tain a desired 35 foot-candles having 
an approximately white-light color. 

While some smaller engine overhaul 
shops have considered air conditioning 
and close temperature control an as- 
set in precision work, PAC engineers 
who designed the Burbank plant an- 
ticipate no production difficulties in the 
use of a simple ventilating system. 
Their experience has shown that clean- 
liness of the shop area, and liberal use 
of solvent wash-down throughout the 
overhaul process, makes dust control 
by air conditioning unnecessary. 

Considering that in full production 
the new plant will handle 200 engines 
per month, space given to this phase of 
the business represents unusual use of 
flow-line engineering techniques— 
shown in the chart on page 88. 

While PAC’s considerable invest- 
ment in the Burbank plant is qualified 
by the number of airlines entering the 
Los Angeles area, also the proximity of 
plane manufacteurers (Lockheed, Con- 
solidated Vultee, Northrop, Donglas, 
and North American) whose entire 
overhaul is done by the plant, the loca- 
tion is also strategically important in 
the courting of foreign business. 

With this and the Linden location, 
the company has ready access to two 
of the nation’s major harbors, and can 


In important behind-the-scenes activity, this company design engineer makes detailed graphic 
analysis of proposed test equipment. 


invite foreign air carriers to take ad- 
vantage of low shipping rates to ob- 
tain a quality of engine overhaul un- 
duplicated at foreign air bases. 

The company’s appreciation of for- 
eign business potential is demonstrated 
also by the close attention given to ex- 
port merchandising. As an aid to 
foreign buyers it now has in operation 
an export department and a system un- 
der which the representative of a for- 
eign government or airline, upon con- 
tacting the company, is assigned a 
company export representative who ex- 
pedites all of his purchasing business. 
The visitor is given undivided atten- 
tion by the PAC representative as- 
signed to him. Hotel space and trans- 
portation are arranged, and if neces- 
sary, contact with the visitor’s embassy 
or consulate. The escort guides the 


Electrical inspector 
checks PAC -made 
magneto test equip- 
ment—valuable con- 
tribution to com- 
pany's high quality 
service. 


visitor through the various company 
departments and introduces him to en- 
gineers and merchandising experts 
trained in meeting his buying require- 
ments. 

If the foreign airline representative 
discloses plans to construct one or sev- 
eral overhaul bases, PAC engineers are 
prepared to suggest shop layout plans 
with scale models of American ma- 
chinery designed to meet his require- 
ments. The visitor is indoctrinated in 
PAC’s engine overhaul price and de- 
livery schedules as well as its engine 
exchange plan; and he is also ac- 
quainted with the details of the com- 
pany’s facilities for work on propel- 
lers, accessories, and instruments. 

It is probable that the foreign buyer 
will find in PAC’s merchandise display 
room and warehouse a majority of 
items he might have expected to seek 
in a long shopping tour of a number 
of markets. To such a buyer PAC of- 
fers a clinching appeal of requiring 
only one credit arrangement to cover 
his entire needs. The customer need 
only draw one order for one lot of 
goods which is shipped to his country 
through one customs office from one 
place. Further, if the required or com- 
parable equipment is not found on 
PAC stock shelves, it will be obtained 
by the company and made a part of 
the customer’s blanket order. 

It is to the credit of Earl Herring 
and his associates, in developing the 
largest enterprise of its kind in the 
world, that they should foresee the 
need of major airlines as well as indi- 
vidual plane owners and then put into 
practical demonstration the economies 
of pooled resources of service and 
supply. 
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ma- in 
ire- 
; for low-cost maintenance 
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a0 ‘eve YOU BUILD with Johns-Manville Corrugated Tran- 
m- site, you defeat the primary causes of high maintenance : 
el- costs... for Transite is rotproof, rustproof, and fireproof... 
- requires no painting. . 
ay Corrugated Transite is made of asbestos and cement... 
: comes in large sheets that permit a minimum of framing and R 
we assure rapid installation. Strong and durable, these sheets 
vf are nevertheless easy to saw and drill . . . may be nailed to 
me wood or bolted to steel. If alterations are necessary, the sheets BUILDINGS GO UP FAST with J-M 
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SETS THE PACE... 
AND THE PRICE! 


AMERICA’S LOWEST-PRICED AlZ-MeZal AIRPLANE 


Never before has flying America had an opportunity 
to buy so much plane for so little money! Here’s the 
smoothest 65-horsepower personal plane in produc- 
tion today... all-metal from nose to tail and from 
wing-tip to wing-tip! SILVAIRE, the only lightplane 
in production with an all-metal wing, comes com- 
plete...no extra equipment necessary for year 
‘round flying pleasure. For your own personal use 
or for training students—you can’t match it! 


The Silvaire Standard is economical to operate 
and maintain—per ground mile cost is com- 
parable to that of a medium-priced automobile 
...and maintenance costs are negligible, be- 
cause the Silvaire is hangared for life in its own 
all-metal skin ... and you fly in all-metal safety! 


Silvaire by Luscombe 
is manufactured un- 
der U. S. Government 
Approved Type Certi- 


By Luscombe 


Ask your local Silvaire dealer toaay 
about a free demonstration flight.... 
Discover how easy it is to fly and buy 
America’s lowest-priced all-metal per- 


1 plane. Dow - 
ment as low as SO 


i re 
Si UU LUSCOMBE AIRPLANE CORPORATION 


DALLAS, TEXAS 


Ricate ond is Govern: FIRST IN ALL-METAL PERSONAL PLANES 


ment certified to be 
completely oirwortly. 
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Small vehicle—fitted out by gas 
concessionnaire—is successfully 
adapted for rush-period servic- 
ing at busy airport. 


born Jeep into a fuel truck with 

160-gal. capacity, servicing for 
peak traffic periods is suecessfully 
handled at Rhode Island State Air- 
port (Hillsgrove). The vehicle was 
fitted out by James A, W. ilcox, operator 
of the Socony-Vacuum, gas _coneession 
at the field. : 

In addition to fuel, the truck carries 
all standard equipment required by 
CAA for vehicles used in servicing air- 
liners—strainers, micron filter, water 
separators, check valves, air release, 
and small ladder. 

Before adapting the Jeep, Operator 
Wilcox used two standard trucks for 
servicing—each with capacity of 1,575 
gal_—but these machines proved too 
large and unwieldy, occasionally delay- 
ing service. 

On a recent busy Sunday, when the 
control tower recorded 1,568 takeoffs 
and landings in 8 hr., 1,700 gal. of fuel 
were sold—800 gal. being pumped from 
the Jeep and only 900 from the two 
big trucks combined. And it was felt 
that without the little servicer the de- 


[om se CONVERSION of a war- 
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Mobile servicer—converted Jeep—makes speedy rounds in gassing craft at Rhode Island State Airport. 


Jeep Refueler 
Speedy and Economical 


mand could not have been met. With 
three planes per minute using the run- 
way, all craft were able to be serviced, 
the Jeep gassing three planes while a 
big truck serviced only one. In the 
course of delivering the 800 gal., the 
Jeep burned only 31% gal. in servicing 
120 planes. 











Meter on the Jeep is located just in- 
side right door, where it can easily be 
seen by attendant standing at wing or 
fuselage with the gas nozzle. 

The operator has been so encouraged 
by the experiment and its reception 
that he is preparing to convert Jeeps, 
on a business basis, for airport use. 


Right side and interior view of converted vehicle. Fuel gage is positioned for easy observa- 
tion from gassing station on plane. 
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Sturdy Mobile Rack 
Holds 3 Props, 6 Domes 


e This propeller shop storage rack—for three-blade Hy- 
dromaties and two-blade constant speed airscrews—was 
designed and built by prop department personnel at South- 
west Airmotive. 

Rack is 8 ft. square at bottom, is supported at base on 
3 x 10s along two sides and double 2 x 4s along other 
sides, and is mounted on four 8-in. wheels for mobility. 
Center height from base is 9 ft., and extending to top from 
each of four corners are 2 x 6s. Vertical supports are two 
rows of 2 x 6s, 17 in. apart from front to rear of rack, 
and 14 in. apart from side to side. 

Seven two-blade propellers can be hung horizontally, 
each on two 1-in. pipes, 16” long, secured to pair of in- 
clining 3 x 4s. Pipes are covered with rubber tubing to 
protect blades. 

Six three-blade propellers can be «suspended between 
grooved, topmost horizontal timbers. To facilitate prop re- 
moval, rear timber is comprised of removable blocks, sit- 
ting on spacer pieces which, in turn, rest on angle-iron 
clips with through-bolts to hold the unit together. When 
these blocks are removed, propellers can easily be swung 
up, out, and down with sling and hoist. 

Six propeller domes may be stored at bottom of rack 
(behind two-blade section) in individual wood lockers. 
(Tom W. Collins photo) 
















































































Hydraulic Test Rig 
Saves System Check-Time 


¢ With use of this mobile hydraulic test apparatus, check- 
time man-hours have been cut to one-third of those for- 
merly required at Southwest Airmotive’s Dallas base. 

Designed by Shop Chief George Kelley and built at the 
base, unit gives results similar to those obtained with 
engine run-up. It is used for checking hydraulic and 
vacuum systems, and is particularly advantageous in dis- 
covering leaks. 

Inside of metal cabinet are hydraulic and vacuum pumps 
for connection to outlets on craft firewall via Aeroquip 
high pressure hose—two eer hy ulic lines, one for 
vacuum—as seen below. ISO ea itfet is equipped with 
pressure and suction gages, SRE x regulator, bypass valve 
control (seen at Mr. Kelley’s right hand), and emergency 
stop and start buttons (at left hand). 

Power for device is led in via 100-ft. extension cord 
plugged into 220v., 3-phase hangar outlet. (Tom W. 
Collins photos) 
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Main-Gear Ground Lock 
Affords One-Hand Application 


© Designed by Douglas Aircraft for 
DC-4 and DC-6 landing gear, this 
ground lock may be readily installed 
or removed with one hand, or without 
removal of gloves during cold weather. 

Of wedge-block type, unit has steel 
strap of sufficient length to pass over 
first cross-member of lower drag link. 
And steel spring clip, riveted to strap, 
affords easy snap engagement with 
cross-member. Lock is thus securely 
held in place, requiring no bolts or 
pins. Steel tab prevents damage to 
clip from improper handling of device. 





Modified Motor-Generator Set 
Steps Up Electrical Checking 


¢ This re-wired GE motor-generator set has proved a valu- 
able aid in checking of electrical installations on PAA’s 
Lockheed Constellations and Douglas DC-4s at La Guardia 
Field base. Airline’s Henry Breitmeyer conceived advan- 
tages of the modification to facilitate servicing. 

Unit permits checking of aircraft-generator circuits and 
other electrical circuits during service periods, without ne- 
cessity of engine run-up. Previously, electricians were re- 
quired to wait approximately 8 hr., for completion of main- 
tenance before commencing run-up for testing. 

Device may also be employed to set craft’s voltage regu- 
lators and reverse current relays before run-up. And bat- 
tery carts can be charged in 4 hr. with the unit, whereas 
approximately 8 hr. were formerly required. 
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Mounted externally on the housing are three sets of plugs 
—top set for checking aircraft generator circuits, bottom 
two sets for supplying power to craft or to battery cart 
for charging. Using both lower plug sets, two craft may 
be supplied with power simultaneously. Protector caps for 
plugs prevent possibility of accidental shorting between 
terminals. Three-phase lights on housing face indicate 
whether power is on or off. 

Mounted on dolly, unit may be spotted conveniently inside 
or outside hangars. 

To simplify servicing of device, top is hinged to swing up 
and back, and front section is hinged to swing downward. 
With this arrangement, ready accessibility is afforded to 
various parts. 

Use of device is estimated as saving approximately $9,000 
annually. 











The 231D Autotune Transmitter 


3 kw Phone, 5 kw CW 


eee for reliable communication 


IMMEDIATE DELIVERY 


You need a dependable, well engineered transmitter 
for point-to-point, ship-to-shore, or ground-to-plane 
commercial radio communication. The Collins 231D 
or the Collins 16F is the answer. These transmitters 
have proved themselves thoroughly reliable and effi- 
cient in all climates, and under difficult operating 
conditions. 

Any one of eleven frequencies between 2.0 mc and 
18.1 me is available at the flip of a dial, with all cir- 
cuits tuned and ready to operate. The widely acclaimed 
Collins Autotune system is utilized to shift the fre- 
quency quickly and accurately. 


IN RADIO COMMUNICATIONS, IT’S... 


COLLINS RADIO COMPANY, Cedar Rapids, lowa 


458 South Spring Street, Los Angeles 13, California 


11 West 42nd Street, New York 18, N. Y. 


The 16F Autotune Transmitter 
300 w Phone, 500 w CW 


Compressor circuits are incorporated to raise the 
average modulation level during voice or MCW trans- 
mission. CW transmission is also available, with key- 
ing speeds of 60 wpm on MCW and 200 wpm on CW. 
Both transmitters can be adapted for frequency shift 
keying. 

For dependable, trouble-free radio communication 
use either the 231D or the 16F. They are built for that 
purpose. Write today for free illustrated bulletins 
giving detailed information. 


~< 
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DOWTY CORPORATION - 25 BEAVER STREET NEW YORK 4 N.Y. 
RBOWTY EQUIPMENT Tia TED on so) ENGLAND 


DOWTY EQUIPMENT (CANADA) LIMITED 999 AQUEDUCT SS MONTREAL 3. - CANADA. 
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Recent Books 


THE FLYING NORTH, by Jean Potter. 
The Macmillan Co., New York City. 
Illustrated, 261 pages. $3.75. 


During World War II, aviation in Alaska 
changed almost beyond recognition. The 
days of the pioneering and of adventurous 
fiying souls in the sparsely settled areas 
of the northernmost possession ended 
when the Japs struck. In support of mili- 
tary operations and lend-lease ferrying 
to Russia, the CAA built up a vast sys- 
tem of modern airports and radio facili- 
ties rivaling those in the U. S. The work 
of the buslepilot, however, still continues; 
for few of the Far North’s settlements are 
served by new airways. Main theme of 
Miss Potter’s book is the collection of 
many authentic, yet fantastic, tales of 


heroism and aviation pioneering in the 
early days. Without such air pioneering, 
Alaska might still be the uncharted pro- 
vincial north. 


DICTIONARY OF FOREIGN TRADE, 
by Frank Henius. Prentice Hall, New 
York City. 1,018 pages. $2.50. 


The new revision of this dictionary, first 
published in Jan. 1946, has been entirely 
rewritten and expanded to meet the needs 
of all persons engaged in foreign trade 
and the various aspects of import and 
export industries. Covering the subject 
in the widest sense, the book discusses 
buying, selling, packing, shipping, bank- 
ing, invoicing, customs, insurance, and 
such other activities as are associated 
with the organization, management, and 
operation of international trade. There 
are more than 6,000 alphabetically en- 
tered definitions, as well as 3,000 abbre- 
viations of foreign trade terms in English, 




















OUTSTANDING EXAMPLE of modern forg- 


ing technique—an inline aircraft engine 


crankshaft forging — a six throw, seven bear- 


ing design having twelve integrally forged 


counterweights. Starting as a straight bar of 





HARVEY, ILLINOIS 


alloy steel, the material is successively worked 
through the various forging operations to pro- 
duce the ultimate shape, having flow lines 
carefully directed to provide greatest strength 
in the critical sections. 


Standard of the Industry for Sixty Years 


WYMAN-GORDON | 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


DETROIT, MICHIGAN 





French, Spanish, and German, plus re. 
productions of 300 foreign trade forms, 


YOU CAN LEARN TO FLY, by Beverly 
E. Howard and William D. Strohmeier, 
Prentice Hall, New York City.  lilus. 
trated, $3.75. 

The authors, with about 11,000 hr. be. 

tween them, have turned out a neat book 

on ‘‘thow to do it’. Since it is written 
in simple straightforward style and jj. 
lustrated profusely throughout, novice 
airmen will find every subject interest. 
ingly covered—entertaining, too. George 

B. Post has contributed an appendix 

which considers flying with floats. 


RADAR ENGINEERING, by Donald QqG, 
FINK. McGraw-Hill Book Co. New 
York City. Illustrated, 644 pages. $7.00. 

Designed specifically to acquaint engi- 

neers and technicians in the fields of 

electronics and radio with the new meth- 
ods and special applications of estab- 
lished techniques used in radio detecting 

and ranging of objects, the book is di- 

vided in two parts which may be con- 

sidered respectively as theory and 
practice. Fundamental concepts essential 
to understanding radar technology are 
thoroughly covered in the’ first part, 

Second part is devoted to components and 

structures, also circuits used in various 

types of radar equipment. 


INDUSTRIAL DIRECTORY OF MEx. 
ICO, 1947-48 EDITION. Publicaciones 
Rolland, S. de R. L. Plaza de la Re- 
publica No. 6—407, Mexico, D. F. 1,024 
pages. $20.00. 

This directory includes a list of all Mexi- 
can industrial companies, their addresses, 
names of key personnel, types of raw ma- 
terials used by manufacturers, products 
made, and capitalization, plus the num- 
ber of workers employed in each indus- 
try. So that U. S. buyers can use this 
directory, a special Spanish-English dic- 
tionary is included which covers most of 
the words in the publication. Aviation 
trades people engaged in, or planning, 
exports to Mexico should find this work 
of practical value. 


SERVOMECHANISM FUNDAMENTALS, 
by Henri Lauer, Robert Lesnick, and 
Leslie E. Matson. McGraw-Hill Book 
Co. New York City. Illustrated, 277 
pages. $3.50. 

Both engineering students and practicing 
engineers will find this a valuable basic 
treatment of servomechanics, from the 
theoretical through the principles gov- 
erning the operation of servocontrol de- 
vices. Working formulas, curves, prac- 
tical examples, and problems similar to 
pe co encountered in the field are pro- 
vided. 


RUSSIAN-ENGLISH CHEMICAL AND 
TECHNICAL DICTIONARY, by Lud- 
milla |. Callaham, John Wiley & Sons, 
Inc. New York City. 794 pages. $10.00. 

With increasing frequency, scientists, 
technologists, and research workers are 
finding it necessary to refer to material 
published originally in the Russian lan- 
guage. This well-organized dictionary 
consists of some 80,000 technical terms 
in wide range of industries and profes- 
sions, as well as all types of general 
words likely to appear in technical 
articles. 


DESIGN FOR FLIGHT, by Charles Hamp- 
son Grant, Greenberg, Publisher, New 
York City. Illustrated, 275 pages. $3.95. 

Beginners as well as the more advanced 
model plane enthusiasts will find Mr. 
Grant’s second book on model aviation an 
interesting project. It is primarily written 
for the fan who would like to build and 
fly a model plane of his own creation. 
Theory and fundamentals are presented 
clearly. A large section is devoted to full- 
size plans and scale drawings, along with 
instructions on building and designing 
models powered by rubber strands or 
miniature gasoline engines. 


COMPREHENSIVE STUDY RELATING 
TO AERONAUTICAL FACILITIES 
FOR METROPOLITAN AREA OF CHI- 
CAGO, PROJECTED TO 1970. General 
Airport Co., Stamford, Conn. Illustrated, 
239 pages. 

This volume represents a report by the 

General Airport Co., which made a de- 

tailed study and analysis of aviation facili- 

ties for the Chicago metropolitan area, 

with gages of facilities to 1955 and 1970. 

Included among the principal items in 

this exhaustive study for the Illinois 
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Bureau of Aeronautics are: A report on 
physical conditions which might effect 
aviation activities; economic and sociolog- 
ical factors which might be reflected in 
aero developments; a study of zoning 
laws, regulations and ordinances; ground 
transportation considerations influencing 
airport development; a study of safety 
factors; investigation of federally-owned, 
controlled, or operated airports within 
Chicago area; and a summary of technical 
developments and future trends bound to 
effect both aircraft and airport design and 
construction. Also presented is an esti- 
mate of overall costs covering the recom- 
mendations set forth in the master plan. 
The work offers special reference values 
to those ranging air developments in other 
urban centers. 


Special Publications 


A new book, similar to used-car ap- 
praisal guides issued in the Automotive 
industry, is now available to the aircraft 
industry for guidance to those engaged 
in buying, selling, financing, and insur- 
ing aircraft. It gives essential identifi- 
cation data, horsepower ratings, seating 
eapacity, original factory prices, and 
average appraisal variations. Accessories 
are listed and appraised separately. Pub- 
lisher is National Market Reports, Inc., 
1815 S. Michigan Ave., Chicago 5, Ill. 
Annual subscription is $7.50 ... “Em- 
ployment Opportunities in Aviation Occu- 
pations” is a new pamphlet turned out by 
the U. S. Dept. of Labor with approval 
of the airlines. Detailed are the duties, 
qualifications, earnings, and working con- 
ditions of the various types of personnel 
employed by the aviation industry. It 
is being distributed by Supt. of Docu- 
ments, Washington 25, D. C., for 20c.. 
“You Are a Partner With Air Transport 
is title of a booklet incorporating address, 
delivered by C. Bedell Monro, pres. of 
Capital Airlines, at NAA dinner honoring 
the 20th anniversary of the founding of 
Capital Airlines (PCA). 





PATENT 
LISTINGS 


ollowing are selected listings of some of 

the more interesting patents on aviation. 
developments granted through the U. S. 
Patent Office. Printed copies of any of these 
patents are obtainable directly from U. S. 
Patent Office, Washington, D. C., at a cost 
of 25¢ each. 


Avigational Calculator, 2,418,938, pat. 
Apr. 15, ’47, E. Hill. 


Lubricating-Oil Cell, 2,419,016, pat. Apr. 
15, ’°47, R. B. Gray and J. C. De Weese, 
assignors to Glenn L. Martin Co. 


Gyroscope Control, 2,419,068, pat. Apr. 
15, ’47, F. Fischer, vested in Attorney 
General of U. S. 


Cowl Fastener, 2,419,108, pat. Apr. 15, 
’47, W. H. Barlow, assignor to Scovill 


Hydraulic Relief Valve, 2,419,143, pat. 
Apr. 16, *4%, ©. . Kehle, assignor to 
Adel Precision Products Corp. 


Control Surface Design, 2,419,161, pat. 
Apr. 15, °4%, H. EL. Pitt. 


Heater Mixture Control, 2,418,566, pat. 
Apr. 8, ’47, A. A. Arnhym, assignor to 
Solar Aircraft Co. 


Aircraft Brake, 2,418,632, pat. Apr. 8, ’47, 
R. A. Goepfrich, assignor to Bendix Avia- 
tion Corp. 


Vaive Stem Design, 2,418,674, pat. Apr. 
8, °47, E. C. Steiner, assignor to Wright 
Aeronautical Corp. 


Propeller De-Icer, 2,418,682, pat. Apr. 15, 
47, L. A. Williams and H. J. De N. Mc- 
Gollum, assignors to Stewart-Warner 
orp. 
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signor to A. G. Evans. 





Aircraft er 2,418,702, pat. Apr. Landing Gear, 2,418,325, pat. Apr. 1, '47, 


du Pont, assignor to All J. B. Wassall, and W. N. Watlace, as- 


American Aviation, Inc. signor to Lockheed Aircraft Corp. 
Inflatable Crash-Landing Device, 2,418,- Helicopter Controls, 2,418,407, pat. Apr. 
798, pat. Apr. 8, °47, A. Whitmer, as- 1, "47, R. R. Hays. 


Variable Pitch Propeller, 2,417,917, pat. 


xchanger, 2,418,191, pat. Apr. 1, Mar. 25, 47, W. E. Everts, assignor to 
a . C. Parrish, assignor to Stewart- Everel Propeller Corp. 
Warner Corp. 


g Apparatus, 2,418,205, pat. Apr. Mar. 25, ’47, H. Hirsch, assignor to Cur- 
; , M. L. Taylor, assignor to B. F. tiss-Wright Corp. 
Goodrich Co. 


Wing Flap Design, 2,418,278, pat. Apr. pat. Mar. 25, ’47, A. . Ruff, assignor to 
1, °47, W. H. Moore. York-Shipley, Inc. 


y ge a he Tip, 2,418,301, pat. Electrical Terminal Connection, 2,417,718, 


Helicopter Pitch Control, 2,418,030, pat. 


Engine Warming Agger 2,418,097, 


C. Heal, assignor to Miles pat. Mar. 18, ’47, G. A. Tinnerman, as- 


Aircraft Ltd. signor to Tinnerman Products, Inc. 








































































Dependable steel products for your maintenance 
and production applications . . . available for your 
steel-buying convenience at twelve conveniently lo- 
cated Ryerson plants. Large stocks plus unequalled 
steel-service facilities make Ryerson a time-saving 
source for every steel-from-stock requirement. Be- 
cause of great demand, all sizes are not always on 
hand, but we can usually suggest a practical alter- 
nate. Call our nearest plant for quick shipment—a 
few pounds or a carload. 


PRINCIPAL PRODUCTS 


BARS—Carbon, alloy, stainless— TUBING —Seamless low carbon and 
hot rolled, cold finished stainless, boiler tubes 


STRUCTURALS—I and H beams BUILDING STEELS—Reinforcing 
channels, angles, tees, zees ; bars and accessories, expanded 


metal 
PLATES—Including Inland 4-Way = MACHINERY & TOOLS—for metal 
Floor Plate working 
SHEETS—Including Allegheny OTHER PRODUCTS—Chain, wire 
Stainless rope, Babbitt metal, etc. 


JoSEPH I. RYERSON & SON, Inc. 


Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, Cleveland, 
Pittsburgh, Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles 
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merica’s 


“fitile products 


é This small sturdy motor 
can be readily adapted 
to a wide range of industrial 
applications. 


Rugged construction is a e 
major factor in the reli- 
ability of this motor widely 
used in the field of mech- 
anized equipment. 


Small series universal 

motor parts specially de- 
signed for food-mixers and 
sewing machines. 


Base-mounted explosion- 6 
proof aircraft geared 
fuel transfer pump motor. 


@ Good Performance 
@ Dependability 

@ Light Weight 

@ Compactness 


@ Appearance Appedl 


@ Value Appeal 


@ Low Maintenance 


These qualities are a valuable 
asset to any product requiring 


a special application motor. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 
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Aviation People 


E. R. Peterka (photo), mgr. of aviation 
parts dept. and director of sales pro- 
motion and advertising for Lamson & 
Sessions Co., has been awarded Legion 
of Merit for contribution to construc- 
tion of high octane gasoline plants and 
redistribution of surplus property and 
materials. During war he served as Lt. 
Col. and chief of materials distribution 
pranch and property disposal staff of 





E. R. Peterka 


Air Materiel Command at Wright 
Field. He is v.-p. of Aviation Distribu- 
tors & Manufacturers Assn. 


LaMotte T. Cohu (photo) has been 
elected pres. of TWA, succeeding Jack 
Frye, who resigned. Formerly, Mr. 
Cohu was chairman of board and gen. 
mgr. of Northrop Aircraft. A member 
of TWA’s board since ’33, he has also 
served as pres. of Aviation Corp., 
American Airways, and American Air- 
craft & Engine Co. Warren Lee Pier- 
son, pres. of American Cable and Radio 
Corp., has been elected chairman of 
board and managing director of TWA’s 
International div. 


William D. Strohmeier, recently v.-p. of 
Chas. H. Gale Associates, has formed 
his own pub. rel. and sales promotion 
firm of Strohmeier Associates. Prior 
to war, he was sales promotion mer. 
for Piper Aircraft. 


Karl J. Fairbanks has been appointed 
gen. mgr. of Sherman Fairchild & 
Associates. 


Ernest Rossiter, Jr., has been appointed 
director of cargo research for Canadian 
Pacific Air Lines. 


Robert R. Scholl has been appointed 
North American’s pub. rel. representa- 
tive in N.Y. 


Charles W. Deeds (photo) has been 
elected to board of directors of Fair- 
child Engine & Airplane Corp. A 





G. B. Shaw 


C. W. Deeds 


former director of Pratt & Whitney and 
United Aircraft, he is a member of IAS, 
SAE, and Quiet Birdmen. 


George B. Shaw (photo) has been 
named director of commercial sales for 
Glenn L. Martin, succeeding P. M. 
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“on today! WM. R 
Citrus Ave. 


ENGINEERING 


Whitlak 
DESIGNERS « MANUFACTURERS ¢ DISTRIBUTORS 


LEVER AND MoToR-OPERATED SLIDING GATE SHUT-OFF VALVES ° DRAIN 
Cocks *« PLUG VALVES °* 3-Way PLUG VALVES ° 4-Way SELECTOR 
PLuG VALVES * SWING CHECK VALVES * HYDRAULIC CHECK VALVES 
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VALVE PUSH RODS 


used in the Wright Cyclone Engine 


are made with 


Cutaway showing push 
rod assembly. 


Cut tube as supplied, 
machined and 
hardened. 


In the production of their famous radial type engine, the Wright 
Aeronautical Corporation specifies Superior Tubing for these reasons: 


Close tolerances 

Controlled analysis (restricted range of chemistry) 
Straightness (to within .010” per foot, by dial indicator) 
Heat treatment within close hardness tolerances 

Micro finish on inside of ends 

Controlled depth of cut 

Cadmium plated OD (for corrosion resistance) 


Superior’s ability to draw fine small metal tubing (5 OD and under) 
to close tolerances and meet rigid requirements as to temper, finish, and 
analysis is the basis of its reputation in the aircraft industry. When the 
choice of analysis of tubing depends on such properties as corrosion 
resistance, formability, machinability, high strength at high tempera- 
tures and surface finish, depend on Superior—Design with Superior and 
be sure ! 


The Engineering and Metallurgical staff welcomes your inquiries 
and the privilege of working with you. 


NG 
ALL 1UBIN ge 
BiGGER yar, G Wh 7. 


SUPERIOR TUBE COMPANY 


2020 Germantown Ave. 
Norristown, Pennsylvania 
For Superior tubing on the West Coast, call PACIFIC TUBE COMPANY, 5710 Smithway St., Los Angeles 22, Cal. ANgeles 2-2151 
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Magruder, who resigned. Previously, 
Mr. Shaw was an executive with Gen- 
eral Motors. During war, he served 
with AAF as a member of Eastern dis- 
trict price adjustment board, and he 
was awarded Emblem for Exceptional 
Civilian Service by War Dept. Morgan 
R. Schermerhorn, Jr., (photo) has been 
elected a v.-p. of Glenn L. Martin, 
where he has been controller. 


C. E. Deardorff (photo) has been ap- 
pointed chief hydraulic engr. of Pacific 


M. R. Schermerhorn C. E. Deardorff 


div. of Bendix Aviation Corp. Previ- 
ously, he was landing gear and hydrau- 
lic group engr. with Douglas. R. G. 
Peterson has been named eastern repre- 
sentative for Bendix. 


Following have been elected directors 
of Douglas: Neil Petree, Frederick E. 
Hines, and Edward H. McLaughlin. 


Peter Tornqgvist has been appointed 
West Coast representative for Scandi- 
navian Airlines System. 


Jess B. Bennett has been named asst. 
to pres. of Braniff. 


H. F. Johnson has joined California 
Eastern Airways as controller and treas. 


Lt. Col. Thomas J. Cummings has been 
named officer-in-charge of AAF con- 
tracts at C-W. 


Joseph S. Fessio has been appointed 
sales mer. for PAA’s Pacific-Alaska 
div., and Jasper N. Barnette, Jr., has 
been named supt. of schedules for 
Latin American div. 


Edwin M. Fitch, formerly director of 
personnel relations for ATA, has 
opened an industrial relations consult- 
ing firm, with Washington hq. 


E. W. Britton has been appointed 
service mgr. of Wright Aero., with 
H. G. Prall as quality mgr. 


Mario Fontana of Fontana School of 
Aeronautics, has been elected to board 
of directors of reconstituted Taylor- 
craft company. 


Dean J. Hanscom has been appointed 
Western traffic mgr. for NWA. 


Russell H. Frary has been appointed 
northwest representative for Minneap- 
olis-Honeywell Regulator Co.’s aero- 
nautical div. 


NEA appointments: Wheaton W. Mies 
has been named supt. of engineering; 
William R. Burns has been appointed 
supt. of maintenance and overhaul; and 
Robert H. Herrnstein has been made 
director of economic development and 
budgetary control. 


Robert L. Mussen has been named 
Convair’s San Diego div. megr., and 
Mark R. Miller has been appointed 
commercial sales mgr. with N. Y. hq. 
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"AR HEAD 


OF THE TIMES” 


All recessed head screws and bolts 
have definite advantages over the 
older, slotted head type but 
only Reed & Prince recessed 
heads can be driven in 

any size from the small- 


est to the largest— 


WITH ONE DRIVER! 


We make Hand Drivers and Bits for power Drivers with long, short and 
‘special shafts, but the POINT is always the same! Buy Reed & Prince. 


REED & PRINCE 


MANUFACTURING COMPANY 





CHICAGO, ILL. WORCESTER, MASS. 
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-g valves for aircraft 


Unsurpassed 


\ 


*Trademark—“hi-g” \ —indicates positive operation in 


any position, regardless of \ vibration, change of motion, or acceleration. 


Automatic pressure, temperature \ and flow controls for every aircraft application. 


Compact Size » Light Weight « Tight Shut-off \ High Flows with Low Pressure Drop « Long Life. 
Outstanding performance and reliability \ merits recognition and acceptance. Specify 
General Controls with confidence. \ For complete specifications, request 
new Catalog 52C from \ nearest Factory Branch, 


or write direct \\ to Factory. 





John B. Doriss has resigned as director 
of advertising for TACA Airways sys- 
tem. 


D. Roy Shoults, v-p. in charge of engi- 
neering for Bell, has been elected 
national chairman of aircraft technica] 
committee of AIA. 


Kenneth N. Patrick, former director of 
industrial engineering at Kellett, has 
been appointed gen. mgr. of Bob White 
Organization. 


G. H. MaComber has been appointed 
gen. traffic and sales mgr. of LAMSA, 
UAL’s Mexican subsidiary. 


Hal A. Grayson has joined MCA as di- 
rector of pub. rel. 





mix COMING UP * 


June 1—7: Aviation Writers Assn. An- 
nual Convention, Los Angeles. 

dune 1—6: SAE Summer Meeting, French 
Lick Springs Hotel, French Lick, Ind. 

June 2: AIA Export Committee Meeting, 
Los Angeles. 

June 2—4: NAA Annual Meeting, Ft. 
Worth, Tex. 

June 3—4: AIA Personal Aircraft Coun- 
cil Meeting, Los Angeles. 

June 4—6: Fifth Annual Airport Manage- 
ment Conference, A & M College of 
Texas, College Station. 

June 4—6: Aero Medical Assn., 18th An- 
nual Meeting, Hotel Ritz-Carlton, At- 
lantic City. 

June 7—8: 13th Annual National Air Car- 
nival, Sponsored by Birmingham Aero 
Club, Birmingham, Ala. 

June 9—10: Annual Meeting Aeronautical 
Training Society, Mayflower Hotel, 
Washington, D. C 

June 17: ICAO South American Regional 
Air Traffic Control Meeting, Lima, 
Peru. 

June 30—July 1: Aviation Distributors & 
Manufacturers Assn. Mid-Year Di- 
rectors’ and Committee Chairmen’s 
Meeting, Mackinac Island, Mich. 

July 3—6: International Air Races, Long 
Beach, Cal., sponsored by Chamber of 
Commerce. 

July 4—20: 14th Annual National Soar- 
ing Meet, Wichita Falls, Tex. 

July 4—20: First Southwestern Aircraft 
Show, Wichita Falls, Tex. 

July 15: ICAO South Atlantic Regional 
Air Traffic Control Meeting, Rio de 
Janeiro. 

July 16: State Aviation Forum (CAA- 
sponsored), Columbia, S. C. 

Aug. 7-8: IAS Annual Summer Meet- 
ing, Los Angeles, Cal. 

Aug. 7—9: National Flying Farmers 
Assn. 1947 Convention, Oklahoma A&M 
College, Stillwater. 

Aug. 19. ICAO Airdromes & Ground Aids 
Div. Meeting, Montreal. 

Aug. 21—22: SAH West Coast  Trans- 
portation & Maintenance Meeting, 
Biltmore Hotel, Los Angeles. 

Aug. 30—Sept. 1: 1947 National Air 
Races, Cleveland, Ohio. 

Sept. 1—11: IATA Technical Conference, 
Nice, France. 

Sept. 15-17: First Annual Convention of 
Air Force Assn., Columbus, Ohio 

Sept. 47: ICAO Southeast Asia Re- 
gional Air Navigation Meeting (India). 

Oct. 2—4: SAE Autumn Aero. Meeting, 
Biltmore Hotel, Los Angeles. 

Oct. 24—26: Air Day In Texas, Harlin- 
gen. 

Nov. 1—9: National Aircraft_Show, spon- 
sored by AIA Navy Pier, Chicago. 

Nov. 4—7: Nation Airport Show & In- 
stitute, Municipal Auditorium, spon- 
sored by Air Foundation and National 
Aeronautics Assn., Cleveland. 

Dec. 1—3: SAE Air Transport Meeting, 
Hotel Continental, Kansas City, Mo. 
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KR. WILSON 


215 MAIN ST., BUFFALO 3, N.Y. 


KRW BUILDS HYDRAULIC 
ARBOR PRESSES TO DO 
YOUR sos BETTER... 
DELIVERS THEM FASTER 
... SELLS FOR LESS 


@ While KRW builds a standard line of Hydraulic 
Arbor Presses, a very large percentage of our pro- 
duction consists of special adaptations such as are 
illustrated here. These special presses generally cost 
little more than the standard presses because of 
KRW mass production methods and the fact that, 
outside of larger frames, they are built almost en- 
tirely of standard components. Any KRW press can 
be either hand-operated, air-operated or motor- 
driven, in capacities from 25 to 75-tons. If you are 
faced with a production problem that might be 
solved with any type of hydraulic press, you can save 
time and money by telling us your needs. Our 
hydraulic press engineers will work out a practical 
solution...without obligation...of course. Mail the 


coupon. 


K. R. WILSON, 215-217 Main Street, Buffalo 3, N.Y. 


Please mail me a copy of your 
Hydraulic Arbor Press Catalog. 





City & Zone 
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AMERICAN 

UNITED 

TRANS. WORLD AIRLINE 
CAPITAL (PCA) 


- CHICAGO & SOUTHERN 
PAN. AMERICAN 


NERICAN OVERSEAS AIRLINES 





BRANIFF 
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@ Plane maintenance costs must come down. Frequent 
replacement of bearings must be ended by one replace- 
ment that ends all replacements. That’s why America’s 
airlines have made the Fafnir Plya-Seal Ball Bearing a 
MUST ... for all bearing replacements and for bearings 
in all new ships. 


Fafnir Plya-Seals take up no more space than standard 
unsealed or shielded bearings . . . so there’s no need to 
compromise on bearing width. Plya-Seal’s the only 
sealed bearing that opens for inspection with a pen- 
knife and just as easily reseals good as new. . . retains 
lubricant, prevents contamination .. . impervious to 
most destructive agents, even to time and extreme 
temperatures. 


Plya-Seals are now available on all Fafnir standard 
aircraft ball bearings... Series K, K-A, KF, KF-A, 
KF-H, K-B, SIK, D, DF, DS and DW. The Fafnir 
Bearing Company, New Britain, Conn. 


Fafnir standard aircraft ball bearing... stand- 

ard width. Notice groove in outer ring in 

which washer and split retaining ring are firmly 

held. Washer does not rotate with inner ring 
\ put slides in ground groove to form perfect seal 
' with minimum friction. 


Flexible seal washer of plastic im- 
pregnated fabric . . . non-capillary 
and impervious to liquids, grease, oil, 
gasoline, water, steam and most solv- 
ents. Not affected by heat or cold. 
Does not age. Washers in service 
four years or more are still good as 
new. 


Split retaining ring of stainless steel which 
secures washer firmly to outer ring of bearing. 

& Easily removed with penknife for inspection, 
washing and re-greasing . . . and just as easily 
replaced. Causes no distortion of outer ring 
or race. 





MOST COMPLETE LINE IN AMERICA | 
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New Construction 
AIRPORTS & AIRBASES 


PROPOSED WORK 


lin, Mo.—AIRPORT—City, c/o G. A. 
i chn., Joplin Airport Bldg., 1221 
Crest Dr., municipal airport imprvs., incl. 
administration bldg., new ramps and ramp 
enlargements, taxi strips along NE-SW and 
NS runways, addnl. hangar and shop facil- 
ities, and paving on w- runway. 
$400,000. Pate Eng. Co., 301 Richard Blidg., 
Tulsa, Okla., consult. engr. 

St. Louis, Mo.—AIRPORT IMPRVS.—City, 
c/o M. M. Kinsey, pres., Bd. P. Service, 304 
City Hall, Zone 3, relocating oil pipeline and 
telephone lines in connection with Lambert- 
St. Louis Municipal Airport expansion. 
$207,000; relocating, grading, paving Brown 
Rd., to point 1 mi. east of present position, 
with Lambert-St. Louis Municipal Airport 
expansion, St. Louis Co. $153,700. 
Defiance, Ohio — AIRPORT — Bryan Rd. 
Trustees. Defiance Airport, Robert C. Zeller, 
pres. airport. R. W. Petrie, Benton Harbor, 
Mich., consult. engr. 

Lakehurst, N. J. — HANGARS — Yards & 
Docks Annex, Navy Dept., Arlington, Va., 
Lighter-than-air hangars alterations, NOY 
14280. $125,000. 

Mission, Tex, — AIRPORT — Central Valley 
Airport, ¢/o John Jones, Mission, airport 
constr., imprvs. $225,000. 

Willow Run, Mich. — AIRPORT — Airline 
Terminal Corp., Willow Run, airport addns., 
alterations. $375,000. 

Winona, Minn. — AIRPORT — City, R. G. 
Wildegrube, clk., voted $150,000 bonds imprv. 
municipal airport. 

Ottawa, Ont.—RUNWAYS—Dominion Govt., 
Ottawa, enlarsing runways at Uplands Air- 
port, for 4,800 ft. to 5,400 ft. $500,000. Dept. 
Transport, Ottawa, engr. 

Puerto Cortez, Honduras—Harry J. Mosser & 
Assoc., Alice, Tex., U. S. A., plans airfield. 
$150,000. 

Buenos Aires, Argentina—Republic of Ar- 
gentina, Buenos Aires, plans building for 
Air Ministry. About $4,000,000. Dept. P. 
Wks., Buenos Aires, engr. 

Mexico—Jose F. Muguerza & Assoc., Mon- 
terrey, plans commercial airfields, Agua 
Caliente, $150,000; San Luis Potosi, $125,000; 
Torreon, $200,000; Durango, $100,000; Sal- 
tillo, $125,000; Monclova, $90,000; Parras, 
$90,000; Rosario, $75,000; Chihuahua, $100,- 
000; Peniamo, $75,000; Moralia, $175,000; 
Manzillo, $225,000; Guadalajara, $250,000; 
Puerto, $200,000; Tebuocan, $150,000; Oaxaca, 
$200,000; Gueretaro, $100,000; Guanajuato, 
$250,000; Tanasopo, $125,000; Panchuca, 
$100,000; Uruapan, $75,000; Acapulco, $70,- 
000; San Geronimo, $60,000 Oriental, $45,000; 
Tierra Blanca, $50,000; Santa Lucrecia, $60,- 
900 Chilpanciugo, $50,000; Sabinas, $60,000; 
Victoria, $50,000; Salina Cruz, $60,000; Som- 
brerete, $50,000; Bermejillo, $50,000; Sierra 
Mojada, $50,000. 


What's New 


(Continued from page 17) 


assembly rotates through 180 deg. Two 
limiting heads are used to indicate cam 
contour. Each head has floating gaging 
point and fixed pickup point. When 
piston is mounted on floating pressure 
shoe arbor through piston pin hole with 
piston skirt up, arbor is pushed into 
Position and locked. Fixed pickup 
points contact bottom piston ring land 
ground to true circle. Floating gaging 
points rest on bottom of cylinder skirt. 
As piston is rotated through 90 deg. 
either side of center, meters indicate 
variation in cam contour between ring 
land and skirt. 


Black Light Borescope.............18 
Development of 100w. black light, 
one-third size of cigarette, allows 





sensitive inspection methods in formerly 
Maccessible locations, when used with 
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IN SPEEDING UP the fitting of machine parts by eliminating the 
precision machining otherwise required, Laminum shims actually add 
to the certainty of uniform accuracy ... you simply peel laminations of 
known precision gauge from the solid shim. Bulletin on request. 


Laminum shims are cut to your specifications. For maintenance work, however, shim 
materials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
80 Union Street 4% Glenbrook, Conn. 
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THE PERFECT 
COMBINATION 


THE B-711 HYDRAULIC BRAKE CYLINDER®= = 


The B-711 Hydraulic Brake Cylinder was developed to meet the need 
on light aircraft for a completely reliable, trouble-free hydraulic 
brake unit. Over 20,000 units in use, with “zero” maintenance. 


You can depend on a Scott B-711 Brake Cylinder. Standard Equip- 
ment on the Piper J-3, J-5 and other light aircraft. 


THE 4200 PARKING BRAKE VALVE" ™="""" 


The 4200 Parking Brake Valve is a simple—thoroughly tested de- j 

vice making parking brakes available on any aircraft equipped 

with Hydraulic Brakes. The design is simple PONE es 

— only two moving parts. Will give years 

of service. For safe parking; for security 

during engine warmup, install Scott 4200 

Parking Brake Valves. There’s a simple, 

easily-installed complete kit available 

for the J-3. Ask for Scott No. 4200-BI. ay — a 
See your Scott Chartered Dealer | a) ia. Lan 

for complete details on this ~~ r @ ; 


safety combination. es 
PIPER J-3 KIT 


SCOTT AVIATION CORP. 


214 ERIE STREET, LANCASTER, N. Y. 


Established in 1932 


Tail Wheel Assemblies * Aircraft castings and sub-assemblies for original equipment ® Aviation 
Chemicals © Hangar Space-Savers ® Gauges * Master Cylinders 
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specially designed borescope made by 
Magnaflux Corp., Chicago. More re. 
liable methods than usual visual in- 
spection of inner surfaces of aircraft 
propellors has required small size black 
light source of high intensity to take 
advantage of sensitivity available with 
Zyglo penetrant to inspect non-mag- 
netic braze and weld joints. To use 
new instrument, inside surface is proc- 
essed with Zyglo or Magnaglo mate- 
rials as required. Inspection takes 
place by viewing fluorescent indications 
of defects through borescope carrying 
black light at viewing head. White 
light is also available at head to aid 
visual checking of location and appear- 
ance of defects. 


Aircraft Magneto Test Machine.....19 

Self-contained and powered by 3 hp. 
variable speed hydraulic drive, aircraft 
magneto test machine, Model MG-1, 
was designed by Greer Hydraulics, Inc., 
Brooklyn, N. Y., to meet test require- 
ments of Scintilla low-tension mag- 
netos. Two sparkgap banks are pro- 


vided with 18 adjustable gaps and 18 
coils for each bank. Mounting pad 
is provided for one magneto and two 
distributors. Features of this unit in- 
clude sufficient power to test latest type 
low-tension magnetos; variable step- 
less speed changes throughout full 
range of operation; and fluid drive to 
— rpm. drop when load is ap- 
plied. 


Modulation Meter ............e0¢: 20 


Using no batteries or tubes and hav- 
ing frequency range of 300 ke. to 300 mc., 
new modulation meter has been de- 
veloped by Gables Engineering, Coral 
Gables, Fla., for private or commercial 
aircraft, to facilitate checks on HF and 
VHF transmitter operation. Designated 
as Model G-232, it indicates percentage 
of modulation and serves as relative 
check on RF field strength. It can use 
link or capacity coupling and has push 
type terminals for pickup connections. 
Only adjustment is front panel knob 
for adjusting RF input. To operate, 
meter leads are placed in field and car- 
rier level is set to mark on meter. 
Switch is thrown to read meter. Addi- 
tional switch is provided for checking 
either positive or negative peaks. 
Weight is 1 lb. 


Direction-Indicator Potentiometer. . .21 

Ohmite Mfg. Co., Chicago, has de- 
veloped Model RB-2 direction-indicator 
potentiometer to provide low cost 
method of indicating position of ro- 
tary-beam antenna, wind vane, o 


AVIATION, June, 1947 





segee 










AIR, OIL, 
GREASE 
COUPLING 





é ACETYLENE @ 
COUPLING COUPLING ‘ 


HANSEN 












TheHansen 4 













‘ Shur-orf 
| f COUPLINGS GET RESULTS conaiere 
) . 

When you use Hansen couplings, connections and change- pee 


? a 
overs become a matter of seconds — with no hold-up of costly ls ! 





operations. « « « To connect a Hansen coupling on air, oil, or 
me - ae : Red section i how rubber 
grease lines, you merely push plug into socket—flow is immedi- washer im valve stem contacts 


socket, sealing both plug and 


ate and completely automatic. To disconnect, slide sleeve back socket against leakage instantly. 
with thumb, plug pops out and supply line is effectively sealed Se 
with no leaks or losses. + ¢ ¢ It’s the minutes saved on opera- 
tions repeated over and over that add up to substantial savings. 

There’s a Hansen coupling for every purpose or pressure re- or get around spool section of 


vs re er — of 
quirement—for air, oil, or grease—for oxygen—for acetylene— inctantly upon connection. 


also the new Hansen two-way shut-off coupling which com- 
pletely seals both ends of line when disconnected. 


Write for Industrial Catalog 









REPRESENTATIVES 











New England States: Indiana, Wisconsin: 
A. D. GEIGER, Belmont, Mass. NEFF ENGRG. CO., Ft. Wayne, Ind. 
Eastern, Southern States: Central Western States: 

B-R ENGRG. CO., Baltimore, Md. JOHN HENRY FOSTER CO., 
St. Lovis, Mo., Minneapolis, Minn, 


















1 Northern Ohio: 
F. & W. URSEM CO., Cleveland, O. Western, Southwestern States: 
a S é fy M ss U r A portamento BURKLYN CO., Lor Angeles, Calif 
e STEINHAGEN AIRLINE Northern Calif., Nevada: 
PRODUCTS, Dayton, O. H. E. LINNEY CO., Ookland, Calif, 












186 EAST 27th STREET . CLEVELAND 14, OHIO NORRIS ENGRO, COW Chicago, ll, WMH. NASH CO., Detroit, Mich 








CALL ON Gobel 


* For any of over 11,000 different 
AIRCRAFT COMPONENTS 


* At Rock-Bottom Prices 
* Deliveries NOW! 


Government Surplus Aircraft Parts and Components, Engines, 
Engine Parts, Hand Tools, Flying Field and Hangar Equipment 
and miscellaneous supplies. 


TYPICAL BARGAIN: 
Pratt & Whitney ENGINE OVERHAUL 
STAND (TAM 1785 TYPE) — Used for 
holding Double Wasp Engines for assembly 
or disassembly, complete with drip pan and 
adapter plate no. TC-51260, Only $143.85 


Send for general brochure and for catalogs 
listing particular aviation items you need. 


NORTH AMERICAN AVIATION PLANT — 
P.O, Box 147 Grand Proirie, Texas Tel. 7 
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TOWARD NEW HORIZONS 


_ & aN ers, 


has entered a new field 
.... Jet Propulsion 


Opening new opportunities, creating new problems, 
jet propulsion is another challenge to the skill and 
imagination of aircraft engine designers. 

Though the principle of jet propulsion has been 
known for over 2000 years, vast opportunities lie 
ahead for the construction of more efficient, long- 
range engines. 

Mindful of these opportunities, Chandler-Evans’ 
éngineers are making substantial contributions in 
developing jet propulsion engines that will move 
transportation toward new horizons. 
CHANDLER-EVANS DIV. 


NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT 





other rotating device. For use with ro- 
tary-beam antenna, shaft of unit is 
coupled to rotate with antenna. Po- 
tentiometer is then connected to 6yv. 
battery and 0-1, 0-1.5, or 0-2 milliamp. 
d.c. meter with specially marked scale. 
Milliameter will indicate position of 
antenna. If desired, 6v a.c. source can 
be used with d.c. meter incorporating 
dry disc rectifier. 


Aircraft Fire Extinguisher..........22 


Developed for use in aircraft interi- 
ors on fires originating in carbonaceous 
materials (seat cushions, blankets, pa- 
pers, etc.), new water solution type fire 
extinguisher is made by Walter Kidde 


& Co., Belleville, N. J. Unit contains 
1% qt. of antifreeze water solution, 
weighs 7 lb. when filled, and is powered 
with small life-vest type cartridge of 
carbon dioxide. Other than cartridge, 
device requires no special tools, measur- 
ing devices, or materials, is said to 
produce no toxic fumes, and can be re- 
charged with water in flight. 


Fatigue Machine 

Embodying many principles of Sonn- 
tag Universal Fatigue Machine, partic- 
ularly automatic maintenance of con- 
stant load throughout period of load 
test, new Sonntag Fatigue Machine, 
Model SF-4, announced by Baldwin 
Locomotive Works, Philadelphia, is 
equipped for tension-compression test- 
ing both at ambient and high tempera- 
tures. Since no recalibration is needed 
during test, supervision is reduced to a 
minimum. Dynamic load is applied by 
revolving eccentrically disposed mass. 
Eccentric is of micrometer screw type, 
permitting fine hand-adjustments. 
amount of eccentricity being read like 
micrometer, with graduations § in 
pounds. Entire working mechanism is 
seismically suspended on soft tension 
springs said to absorb over 99% of vi- 
bratory forces. Dynamic load is claimed 
to remain constant and overall varia- 
tions to be less than + 2%. Maximum 
capacity in either direction is 10,000 Ib. 
Static preload capacity is 0 to 5,000 lb.: 
alternating (dynamic) load capacity. 
+5,000 Ib.; speed of testing, 3,600 load 
cycles per min., and maximum move- 
ment of reciprocating platen, + 1/16 
in. Weight is 3,000 lb. and overall di- 
mensions 43 X 43 X 75 in. 


Broaching Machine .......... siclwlorale 

American Broach & Machine Co., 
Ann Arbor, Mich., announces changes 
in design of vertical hydraulic Type 
T-3-way broaching machine. Changes 
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have been made in coolant assembly 
and minor changes have been made in 
work table. Coolant is supplied from 
enlarged reservoir located in work table 
pase by integral motor and centrifugal 
pump unit located on side of machine 
pelow operating lever. Mounting is such 
that pumping unit can be taken out by 
removal of four screws and discon- 
necting inlet and discharge pipes. Inlet 
pipe is provided with screen to prevent 
large chips from passing through pump. 
Coolant discharge pipe extends 8 in. 
above work table with shut-off valve 
located at table height. Control of 
coolant pump motor is through start- 
and-stop-button station. Machine is 
made in 4,6, and 8-ton sizes with 24-in. 
stroke and in 6, 10, and 15-ton sizes 
with 36-in. stroke. It is adaptable to 
push, pull, and surface broaching oper- 
ations and can be used for arbor, 
straightening and assembly work. 


Reflex Oscillator Tube.............25 

Philips Laboratories, New York City, 
announces development of new reflex 
oscillator, for very short waves, called 
“Multi-Reflection Tube”, designed to 
have higher efficiency than rrevious 
models. In this tube, electrons execute 
a pendulum motion about modulator 
system with a constant periodic time. 
Each time they pass modulator system 
they induce a current of correct phase. 
Constancy of periodic time is achieved 
by a suitable choice of potential gradi- 
ent between modulator system and 
repeller electrode and cathode, respect- 
ively. Tube is described as having an 
effective power of 15 to 20w. at a wave 
length of 12 cm. It is stated to be suit- 
able for either continuous or pulsating 
operation. 


Information Tips 


Clack: VGINEG cocccidcciccnewieccewsae 


General description, pressure drop 
charts, and engineering data on swing 
check valves and cone check valves are 
presented in Bulletins. A42 and A53, re- 
spectively, published by Parker Appliance 
Co., Cleveland, Ohio. 


Valve Gear Design................27 


Information is available from Wilcox- 
Rich Div., Eaton Mfg. Co., Detroit, on new 
comprehensive book covering field of valve 
gear design including, cams, tappets, valve 
springs, and related units for all types of 
internal combustion engines. 


Yield Strength Calculator.........28 


Giving tables and instructions for yield 
strength determination of aluminum alloys, 
brass, copper, and carbon and low alloy 
steels, new slide rule type calculator (price, 
$1.00) is announced by Aluminum Re- 
search Institute, Chicago. 


Metal Finishing Data..............29 


Divine Brothers Co., Utica, N. Y., an- 
nounce two new bulletins covering metal 
finishing. First defines buffing and polish- 
ing operations, also gives table for esti- 
mating surface fpm. from rpm. for 4- to 
24-in. dia. wheels. Second bulletin de- 
Scribes wheel balancing tubes available 
and eight types of wheel hubs. 


Solderless Wiring ..............+.30 


Covering line of solderless wiring de- 
vices, new selection data book, with handy 
reference tabs on pages is published by 
Aircraft-Marine Products, Ine., Harris- 
burg, Pa. Included is graphic selector chart 
and actual samples of terminals. 


Aluminum Finishes ................31 


Offered in two volumes, “Finishes for 
Aluminum” is published by Reynolds 
Metals Co., Louisville, Ky. One volume is 
devoted to cleaning treatments, mechani- 
cal surface finishes, chemical surface fin- 
ishes, electrolytic oxide treatments, elec- 
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The Practical Approach to.. . 





The A.R.C. R-13 is engineered to 
provide a tuning accuracy and fre- 
quency stability unusual in tunable 
receivers. Its selectivity and freedom 
from spurious responses makes it a 
suitable basic receiver for modern 
airborne VHF Multi-channel com- 
munication and navigation systems. 


The R-13 alone provides com- 
munication reception on all VHF 
frequencies currently assigned or 
proposed for aviation use. By adding 
the simple F-10 Filter-Amplifier unit 
it can also be used for navigation by 
means of the new VHF Localizers 
and Visual-Aural Ranges. Further 
addition of a B-10 Converter unit 
and necessary instrumentation pro- 
vides complete VHF Omni-Direc- 
tional Range navigation facilities. 
There need be no worry that the 
receiver will become obsolete 
through limitation on the number 
of channels that can be selected. 








For complete 2-way VHF com- 
munication between air and ground, 
the A.R.C. Type 18 VHF Transmitter 
is recommended as an ideal, light- 
weight companion equipment. 


To insure immediate and continu- 
ing utility, make the A.R.C. Tunable 
Receiver the heart of your multi- 
channel VHF communication and 
navigation system, and add other 
A.R.C.-engineered units as needed 
to meet your specific requirements. 





660060600006000000050006% 
GOOD DESIGN TAKES TIME 


Over four years of specialized en- 
gineering development have led to 
the current production of the tunable 
VHF Receiver which is the heart of 
the A.R.C. multi-channel VHF systems. 
All A.R.C. units are built to meet the 
rigid requirements of the CAA for 
Approved Type Certification. 
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There is a type of Darnell Caster or 
Wheei for every kind of use and 
floor Made for light, medium and 
heavy-duty service, you are sure to 
find in the Darnell line the exact 
caster or wheel to meet your indi- 
vidual requirements. 


DARNELL CORP. LTD. 60 WALKER ST., NEW YORK 13.N Y 
LONG BEACH 4, CALIFORNIA 36 N. CLINTON. CHICAGO 6. ILL 


DARNELL CASTERS 





troplated coatings, paint coatings, and 
ceramic coatings. Other includes informa- 
tion on materials, equipment, solution 
preparation, and procedure and control of 
various finishes. Price is $2.00. 


ROO 5 oe Soi ars wrere svete aie ard wr wreeael 


Intended for use with Profilometer, new 
tracer made by Physicists Research Co,, 
Ann Arbor, Mich., known as Type LA, 
is for measuring surface roughness jn 
bores as small as 3 in. i.d. at various 
depths to 36 in. or greater on hydraulic 
cylinders, camshafts, and tubing. 


BUD ceccesceccvicccccesceerncesdl 


Catalog 13-F from South Bend Lathe 
Works, South Bend, Ind., describes 13-in, 
swing quick change gear and toolroom 
lathes for cutting 48 pitches of screw 
threads, right or left hand, and having 48 
power longitudinal feeds and crossfeeds. 


Hole Punching NE ec ccsteanicinsne 34 


Containing specifications and standard 
punch and die sizes, new catalog from 
Wales-Strippit Corp., North Tonawanda, 
N. Y., describes line of hole punching 
units and their mounting methdds. 


BIG GG) 6.6.656.6: 660s: cowie cceiereeccee 


Folder from Industro-Matice Corp. of 
America, New York City, describes “Hy- 
dromat”, new drill head for drilling holes 
from No. 80 drill to 3 in. and boring up 
to 4 in. dia., featuring variable air-hy- 
draulic feed. 


Drilling Machines ................36 


Sibley Machine & Foundry Co., South 
Bend, Ind., offer new folder describing 24- 
and 28-in. drilling machines and acces- 
sories. 


MT TGS occ ccccesccscccevvecede 


Wyse Laboratories, Inc., Dayton, Ohio, 
announce resumption of manufacture of 
AN-6231 hydraulic cylinder wiper rings. 


COMNOCTOIS: 6. <6 iisc esc bdesicc ce cieiesede 


“Cannon Plugs for Electric Circuits of 
Industry”’, new book published by Cannon 
Electric Development Co., Los Angeles, 
is digest of ideas adaptable to aviation 
industry, for assembly, servicing, mainte- 
nance, and portability of electric equip- 
ment through use of connectors. 


Radio and Electronic Products... ..39 


With special! emphasis on equipment for 
industrial maintenance, research, and 
production requirements, new 164-page 
catalog issued by Allied Radio Corp., Chi- 
cago, covers over 10,000 radio and elec- 
tronic products, indexed for ready refer- 
ence. 


Pe eT 


Catalog 10-A issued by Guardian Elec- 
tric Mfg. Co., Chicago, describes line of 
relays and contains charts giving operat- 
ing and contact data, text matter on sug- 
gested applications, and contact and 
mounting instructions for each relay. 


OUOMOIE oo 5.oeee sree cleterdslneeeraee 


Consisting of but five components (base, 
armature, coil, coil locks, and back stops), 
new type solenoid is described in circular 
from Practical Electric Co., Melvindale, 
Mich., which also contains dimension and 
rating specifications. 


PIGOTT BONOS oes. 5 os sac bicisce Sea eendae 


Russell & Stoll Co., New York City, has 
issued new catalog covering line of water- 
tight floor boxes and receptacles, combina- 
tion floor extension sets, floor outlet type 
receptacles, heavy duty floor receptacles, 
and plugs. 


eer 


Bulletin 202 issued by Sprague Electric 
Co., North Adams, Mass., describes line of 
“Midget Paper Dielectric Capacitors,” des- 
ignated as 68P and 69P, and which are 
said to operate at 85 deg. C. and have 
humidity protection for normal radio and 
other uses. 


Electronic Controls .............+. 44 


Containing specifications, descriptions, 
and diagrams, Bulletin Z-6400 from 
Wheelco Instruments Co., Chicago, covers 
line of electronic controls including meas- 
uring systems; multronic, proportioning, 
and automatic positioning control; mil- 
livoltmeter, potentiometer, and resistance 
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One of the best ways to keep aircraft engines 
purring is to use Wolf’s Head Motor Oil— 
100% pure Pennsylvania, premium grade. 
For Wolf’s Head is geared to keep pace with 
aviation requirements. From the earliest days 
of aircraft development, Wolf’s Head has 
never lost step. And today Wolf’s Head is 
known and approved the world around by air 
lines, plane builders, engine makers and pilots 
alike. Aviation experts depend on Wolf’s 
Head—refined from the finest Pennsylvania 
crude—to meet the most exacting demands 


of the most powerful engines. 


WOLF’S HEAD OIL REFINING COMPANY 
Oil City, Pa., New York 10, N. Y. 


100% Pure Pennsylvania | P.G.C.O.A. 
—"“Premium Grade” WOLF's HEAD Permit No. 6 


? 
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The Approved All-Purpose Distress Signal 


-~ 


“WP DAVNITE bszasss 


T. M. Reg. ¢ Patents Applied For | 





* 1,500,000 NOW BEING MADE FOR ARMED FORCES - 


¥& STANDARD — J.5. Navy and 
U.S. Naval Air Force. o. 
% STANDARD — U.S. Marine Corps. 
te APPROVED by the U.S. Coast Guard -; 
for ships lifeboats and life rafts. 
“Ye APPROVED by the Civil Aeronautics | 
Administration as replacement for — 
Very pistol and cartridges. 

We SPECIFIED by Air Transport Associa- 
 —_ Hien for oll inflatable life rofts = 
We OBSERVED from aircraft in Official 
US. Coast Guard test —33 miles. 
te OBSOLETES pistol-projected, Rooting 
ad romen-candle type signals. 








ble. 
Hand held. Safe. Dependat 
Each signal absolutely watertight. 
Light —less than 7 oz. Compact —5'/s moo 
20-second brilliant night flare plus pase en 
bright orange day smoke in opposite ends © 


i t would 
day or night when overcas! 
owt eat type signals. Available at 


upply dealers. Accept no substitutes. 


contain 
obscure pistol or rom 
all marine and aviation s 


HERIAL PRODUCTS, INC.. MERRICK LI. N.Y. 























Titefle. Ignition Shielding is standard equipment on countless 


commercial and military planes .. . safeguarding sensitive electronic 
devices and high frequency radio equipment against emanations from 
ignition systems, 

The newest types of conduits and assemblies are available to meet 
the most exacting requirements. If you demand highest efficiency in your 
ignition shielding, investigate TITEFLEX. Aviation Catalog No. 115 sent 
upon request, 


Titeflex, Inc. 510 Frelinghuysen Ave., Newark 5, N. J. 


Exclusive Manufacturers of Titeflex high 


quality products for more than 30 years 








thermometer controllers; indicating py- 
rometers; resistance thermometers; port- 
able potentiometers and pyrometers; input 
controllers; and selector switches. 


Electronic Tube Manual............45 


Discussing electronic receiving tube ap- 
Plications and performances, and contain- 
ing performance curves, ratings, outline 
drawings, basing diagrams and other data, 
new 700-page technical manual has been 
published by General Electric Co., Syra- 
cuse, N. Y. Selling for $5.00, it carries 
revision service through 1948, with further 
service available at $1.00 per year. 


Wiring Assembly Parts.............46 


Separate bulletins from Winchester Co., 
New York City, describe: (1) line of small 
stand-off terminals; (2) mounting controls 
for high voltage circuits in radio trans- 
mitters, television receivers, and power 
supplies; and (3) 4-contact miniature con- 
nectors designed for applications where 
—_— is limited such as in aircraft equip- 
ment. 


Plates for Machining..............47 


Literature from Joseph T. Ryerson & 
Co., Chicago, explains machining advan- 
tages of “E-Z Cut” steel plate developed 
for applications involving machining, such 
as production of rubber molds, machine 
parts, die bases, and jigs and fixtures, 
Included are analysis and physical prop- 
erties of material. 


Aircraft Accessories ..............48 


Scott Aviation Corp., Lancaster, N. Y., 
announces new catalog of aircraft acces- 
sories, including details on three new brake 
cylinders available for Seabee, Bellanca, 
Fleet and Commonwealth planes. 


Featuring aircraft tires, tubes, and pro- 
pellors, new 40-page catalog published by 
Firestone Aircraft Co., Akron, Ohio, de- 
scribes line of aircraft accessories, includ- 
ing radios, batteries, finishes, flight acces- 
sories, steerable tail wheels, store display 
———. aviation books, and advertising 

elps. 


Tube Connector Fittings............50 


Catalog pages are available from Ever- 
hot Products Co., Chicago, on ‘‘Everseal” 
tube connector fittings designed to pre- 
vent leakage in gas and oil lines, and re- 
ported to be capable of standing greater 
strain and pressure than tubing itself. 


Aerial Camera ..........ccccecee sd 


Information is available from Fairchild 
Camera and Instrument Corp., Jamaica, 
N. Y., on redesigned aerial camera, K-20, 
weighing less than 10 lb. and adapted for 
standard 4 xX 5-in. cut-film magazine, 
cut-film holder, and film pack. 


ED ccd eecccccecescecccdll 


Catalog section issued by B. F. Goodrich 
Co., Akron, Ohio, covers line of fittings 
for gasoline tank, distillate, fuel, oil, and 
aircraft refueling hose, giving size and 
weight specifications. 


Design Service ......cccccccccceesB8 


Containing case histories and pictorial 
information, new booklet from Designers 
for Industry, Inc., Cleveland, Ohio, de- 
scribes integrated industrial and design 
services, including industrial design, de- 
velopment engineering, experimental man- 
ufacturing, production engineering, man- 
agement counsel, and market analysis. 


Tool and Machine Catalog.........54 


New catalog published by George Scherr 
Co., New York City, gives specifications 
and descriptions of line of tools, machines, 
and instruments, including laboratory 
equipment, gas and electric furnaces, ma- 
chinist’s tools, tool room specialties, ma- 
chinist’s optical equipment, transmissions, 
and variable speed drives. 


Obsolescence in Industry..........55 


Article in first issue (March) of ‘Press 
Proofs,” new_monthly published by Hy- 
draulic Press Mfg. Co., Mount Gilead, Ohio, 
discusses vital difference between deprecia- 
tion and obsolesence of machinery. 
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California Commuters s. 
























Over 1,152 miles of routes reaching from 
one end of California to the other, South- 
west Airways provides commuter service to 
more than 20 communities in the Golden 
State— and to Medford, Oregon. One of 
the truly pioneer feeder airlines, this com- 


pany was organized in 1940. 






: GB F “ 
pes ‘a0 ‘ e JOHN H. CONNELLY LELAND HAYWARD 
With a brilliant war service record in the books, iaambaes Ohiahiinarck thelial 


Southwest Airways 


during which Southwest maintained, serviced and 
JAMES G. RAY 


Vice-President 


operated nearly twice as many aircraft as the pre- 
war total of all domestic lines combined, this 
Pacific Coast airline is providing air service to 
small communities fully comparable to that being 
enjoyed by the nation’s largest cities. 


ee | 


As air travel is extended to still more small com- 


munities throughout the nation, the need for spe- THE OHIO SEAMLESS TUBE COMPANY 


calized aircraft designed for “commuter” service 
Plant and General Offices: SHELBY, OHIO 


will become evident. To help produce the more SALES OFFICES: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. 
efficient aircraft of the future, The Ohio Seamless HOUSTON, 927 A M&M Bldg. * LOS ANGELES, Suite 200-170 Se. 

P 3 ; Beverly Drive, Beverly Hills * MOLINE, 3091,—16th St. © NEW 
Tube Co. will continue to contribute the knowledge, vee et, aac GS ee ee eee 
experience and craftsmanship which have so suc- ie. aes Came ee 
cessfully served the aviation industry in the past. Power Corns TORONTO, VANCOUVER end WINNIPEG, 
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SERVING LAMSA SOUTH OF THE BORDER 


Sizes range up to 5,000 gallon or even larger, 
to accommodate the air traffic of the world’s 
airports, large and small. 

With materials in erratic and short supply 
let Butler engineers earmark your refuelers 
well ahead of your needs. 


Service on schedule in air transportation is 
a must. The equipment compactly built into 
Butler Built Refuelers is elaborate, yet engi- 
neered for simple, safe and speedy operation. 
In every detail it is geared to cut time on the 
ground to the very minimum. 


BUTLER MFG. COMPANY 


7406 East 13th St., Kansas City 3, 

906 Sixth Ave. S.E., tnanapelis ¥ 14, haa 
Full information, please, on: 
wne-en-se---------gallon Truck Tank Refueler 


coenececce-ee-aea-Qallon Trailer Tank Refueler CITY 
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The world’s first airplane, designed and devel- perature control... both heating and refrigeration 


oped from wing-tip to wing-tip and tail-to-nose for ...will permit carrying of all types of perishables 
economical long haul cargo transport operation and other items requiring constant temperature. 
at air liner speeds, the Curtiss-Wright CW -32 will ea F : . 
; 7 ® Curtiss Electric reversible propellers provide 
offer advantages unknown up to now for cargo : : 
‘0 : maximum safety in landing, and speedy, more 

transport by air. : , 
° economical ground handling. 

® Capable of carrying 25.000 pounds 1500 miles, 


_ ; ere ® The CW-32 is the only specifically designed 
or 20.000 pounds 2500 miles. the CW-32 can make 


; ; nae airplane for efficient, profitable air cargo trans- 
one-stop trans-continental flights...in fact it is a 
: * ‘ “pepe port currently offered. 
freight carrier for the airways of the world. 
® With its floor only 45 inches off the ground. and 
FIRST IN FLIGHT 
conveniently located loading doors, it has a total 


capacity of 4,000 cubic feet in one compartment. CURTISS va WRIGHT __ 


and a pressurized pilot’s cabin. Automatic tem- <p. FLIGHT TO MEET 


p- Fi 
71 VY fj THE FUTURE 


COLUMBUS, OHIO 
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Jet Morphology 


(Continued from page 50) 


combinatory possibilities within the 
scheme described in the preceding. 

It may be added here that in the 
future, when more will be known about 
rockets traveling in space, it might be 
convenient to introduce the freely avail- 
able electromagnetic and corpuscular 
radiations as additional elements A; 
and A, into the fundamental matrix A. 


Problems of Nomenclature 


In the initial stages, only a few jet 
engines were known. Each inventor or 
groups of inventors naturally assigned 
more or less arbitrary designations to 
the creations. This practice, if con- 
tinued, is apt to lead to considerable 
confusion because of the great num- 
ber of possible propulsive power 
plants, totality of which is so great 
that the problem of nomenclature as- 
sumes a character analogous to that of 
naming chemical molecules or chemical 
substances. Some agreement as to a 
systematic nomenclature clearly would 
seem to be in order. We therefore pro- 
pose to make some simple suggestions 
with the view of submitting the issue, 
for final decision, to a national or in- 
ternational technically competent 
board. 

First suggestion is to use four pre- 
fixes depending on whether the medium 
through or over which the device is 
propelled is the vacuum, air, water, or 
the earth. The four prefixes chosen 
might be “vacuo-”, “aero-”, “hydro-”, 
and “terra-”. These prefixes roughly 
also determine suitable classes of pro- 
pellants and of chemical reactions to 
be used for activation and operation of 
the propulsive power plants in ques- 
tion. 

Our second suggestion concerns the 
designation to be used for various types 
of motion of engine parts relative to 
the working’ fluid. 

If there exists no initial relative mo- 
tion between propellants or working 
fluid, we speak of a rocket proper. If 
motion is translatory we propose the 
designation “duct”. Such ducts are 
generally also present in propulsive 
power plants using rotors (rotary 
parts) and pistons (oscillatory parts) 
for precompression of the working 
fluid. Since these rotary and oscilla- 
tory motions are characteristic of the 
devices involved, we propose to use the 
words “turbo-” and “piston” to desig- 
nate them. 

External thrust augmentation may be 
accomplished through the use of pro- 
pellers, wheels, external trumpets, ete., 
While internal thrust augmentation 
need not be further characterized, since 
it is determined through numerical 
values of the propellant parameter £. 
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On the basis of the suggestions made, 
we arrive at the following types of des- 
ignations for propulsive power plants 
using free air and free water as part 
of the working fluid: 


Free Air Intake Free Water Intake 


aeroduct hydroduct 


aeroresonator hydroresonator 
aeropulse hydropulse 
aeroturbojet hydroturbojet 
aeroturbopropeller hydroturbopropeller 
aeropistonjet hydropistonjet 
aeropistonpropeller hydropistonpropeller 


The aeroresonator and the aeropulse 
are distinct, because one operates as a 
self-resonating engine while the other 
uses timed injection and ignition and 
reaction and is therefore more flexible. 

Designations such as pulsejet, reso- 
jet,.and so on, for the aeroresonator 
are ambiguous, since there are many 
types of pulse jets and resojets. These 
designations are consequently unsatis- 
factory, and we propose that they be 
abandoned in favor of the more con- 
sistent scheme proposed in the preced- 
ing. 

Another equivocal designation cur- 
rently in use for the aeroduct is the 
term ramjet. There are actually many 
ramjets—such as the aeroduct, the hy- 
droduet, and others. These more spe- 
cific terms should be used in preference 
to the name ramjet. 

Description of the remaining mat- 


rices D, E, and I’, should cause no spe- 
cial difficulties. Thus we may speak of 
an aeroduct activated by a self-igniting 
liquid fuel. Abbreviations for these 
propellant characteristics might, how- 
ever, be used such as I = self-igniting 
and L = liquid. (The Germans used 
the designation “Hypergol” in this 
ease.) The above-mentioned aeroduct 
might thus be ealled an IL-aeroducet. 

Combinatory propulsive power 
plants also may be logically described 
by using combinations of the words 
which define the basic power plants in- 
volved. Thus the double-ducted hydro- 
turbojet might be called the hydro- 
turbojet-hydroduct. 

It is further suggested that standard 
diagrammatic representations of the 
various possible propulsive power 
plants be introduced for use in draw- 
ings. Thus the simple hydroturbojet 
and the combinatory double ducted 
hydroturbojet may be depicted as 
shown in Figs. 2 and 3. 

It should be emphasized that the 
principle of systematie classification 
presented in this paper is most useful 
because the principle uncovers gaps in 
the array of existing power plants, and 
because it also gives suggestive direc- 
tives for invention and construction of 
new engines. 





On giant transports, as well as small per- 
RUSCO AERO RINGS are 


steerable tail 


sonal planes. 
used .on landing gears, 
wheels, nose wheels, retractable gears and 
as "Bungees" and ''Beckets.” 


Because the internal core is composed of 
multitudes of high quality rubber strands 





New York, 420 Lexington Ave., 
Detroit, 3-250 General Motors Bldg.., 








“PILLOWS FOR 
PLANES” 


ion Landings with Thousands 
of Pounds of Stored Energy. 


fabricated to exacting tolerances, RUSCO 
AERO RINGS store in excess of 1100 foot 
pounds of energy per pound of weight... 
more than ten times the capacity of metal 
springs. 


These RUSCO RINGS are "tailormade” to 
meet specific needs. Advise us of yours. 





Saree Se 


PRODUCTS 


The RUSSELL MANUFACTURING CO., Middletown, Conn. 


San Francisco, 632 Polk St. 
Chicago, 549 E. Illinois St., 
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RUSCO AERO RINGS Cush- 





Ive met a 


remarkable 


mill:maid... 


* Down on the farm... or in the home .. . Perbunan Nitrile Rubber is 
doing many a remarkable job! Take the example of the milking 
machine inflation shown here. It was developed during the war by 
the research and development engineers of the Ideal Roller & 
Manufacturing Company when natural rubber was no longer available. 

After careful study, the engineers picked Perbunan because it 
gives longer life in contact with animal fats... longer life under the 
heat of sterilization ... because Perbunan retains its flexibility in sub- 
zero weather ...and because as an engineering material Perbunan is 
readily adaptable to complex molds such as the one required for this part. 
Not only did Perbunan solve their problem...it developed an 
inflation many times better than any they had ever made before! 
Another fact worth remembering is this: Perbunan now contains 
a new stabilizer that makes its use possible where delicate colors are 
desired ... without objectionable discoloration of the rubber part 
after exposure to sunlight or ultraviolet light, and contact with 
a wide variety of fluids. 
If you have any rubber parts problems, our rubber technicians will 
gladly help you solve them. For further information, please write to the 
office nearest you. 


Enjay Company, Inc. (formerly 
Chemical Products Department, 
aa Stanco Distributors, Inc.) 26 
Broadway, New York 4, N. Y.; 
N First Central Tower, 106 South 
Main Street, Akron 8, Ohio; 221 
— North LaSalle St., Chicago 1, IIli- 
nois; 378 Stuart Street, Boston 17, 
Massachusetts. West Coast Rep- 
resentatives: H. M. Royal Inc. 
4814 Loma Vista Avenue, Los 
Angeles 11, California. Warehouse 
stocks in Elizabeth, New Jersey; 
Los Angeles, California; Chicago, 
Illinois; Akron, Ohio; and Baton 
THE RUBBER THAT RESISTS Rouge, Louisiana. 
OIL. COLD, HEAT AND TIME Copyright 1947, Enjay Company, Inc- 
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PLANE TALK 


Haskelite’s thorough knowledge of aircraft plywood requirements is based 
on 27 years of experience in perfecting and manufacturing this material. 
The result: a new standard for aircraft plywood. The uniformity and de- 
pendability of Haskelite Aircraft is assured by careful selection and testing 
of the individual veneers, and close control and engineering of the material 
in production. For example, in 1944-1945 over 100,000 sq. ft. of materia! was 
used for test purposes in the Haskelite laboratory in order to guarantee this 
high quality. 

This policy has meant that Haskelite Aircraft Plywood 
panels will surpass the existent Army-Navy specifications. 
This is why aircraft plywood made by Haskelite has proved 
itself to be the Quality aircraft plywood since 1917. 


Write for bulletin SC-45 for complete details... 
then specify Haskelite Aircraft Plywood. 


LIGHT WEIGHT + HIGH RIGIDITY = 


MANUFACTURING CORPORATION 
Dept. AV-1, GRAND RAPIDS 2, MICHIGAN 


NEW YORK CHICAGO CLEVELAND ST. LOUIS 
PHILADELPHIA DETROIT LOS ANGELES 


CANADA: Railway & Power Engineering Corp., Ltd. 
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_C-O-Two Smoke Detector 











@ Fires in cargo and baggage spaces are quickly de- 
tected with the new C-O-TWO Aircraft Smoke Detector. 
When the slightest trace of smoke appears, a red light 
flashes and a buzzer sounds in the pilot’s cabin. 


” 


oes . 
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The C-O-TWO Smoke Detector operates on the 
principle of light reflection and is now available for 
immediate delivery. 


NATURAL CONVECTION TYPE — Requires no tubes, 
blowers or-exhaust means. Functions whether plane is in 
flight or on the ground. Smoke particies enter through 
louvres in all sides of the cabinet and reflect light on a 
photo-electric cell which activates the alarm. 


TUBE TYPE — For installation inside or outside cargo 
or baggage spaces. Air is drawn from protected space 
through lightweight tubing into the detector. Smoke 
causes immedicte alarm. 


C-O-TWO AIRCRAFT SMOKE DETECTORS ARE LISTED 
BY THE C.A.A. Write us for full information on our 
new, quick, lightweight smoke detector. 


NEWARK 1 NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 


a 


& 
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Fold along the dotted line. This part of 
the page is the size of a C-O-TWO Aircraft 
Smoke Detector—I1% inches long by 
3% inches wide by 4 inches deep. 

It weighs less than 2'2 pounds. 


127 





®e@eeeeeeesee ee &@ & 6 & &©@ & 8 © 8 6 Ue Ue ee ee ee ee ee ee ee) 


That's right! The new Hartzite Plastic Adjustable- 
Pitch propeller is now available for replacement 
purposes. Production is coming up. So, if you small 
plane owners want to be sure of getting the plus- 
performance of this new propeller on your ship, 
see your dealer now. 


Hartzite adjustable-pitch propellers give the 
light plane many of the features previously found 
only in larger aircraft. For example, by ground 
adjustment of the Hartzite blades you can increase 
maximum speed. High pitch will give you econom- 
ical cruising; low pitch provides quick takeoff. 


You can change pitch to compensate for changes 
in engine performance, or to meet varied landing 
and take off conditions. You'll be amazed at the 
improvement in plane performance this propeller 
imparts. 


The adjustability of the Hartzite plastic propeller 
is only one of its features. Hartzite blades are 
weatherproof through and through .. . a scratch 
will not cause progressive deterioration, 
because the blades are of solid Hartzite 
plastic. Nor will weather affect balance 
or strength. This propeller is impervious 
to damage from weather hazards — sun, 
salt-water, rain, humidity. 


Remember, this new Hartzite plastic 
adjustable-pitch propeller is a worthy 
companion to the Hartzell hydro-selective 
propeller, which is standard equipment 
on the North American Navion and the 
Republic Seabee. 


Get your order in. It's available now! 


V CAA Approval No. 824 
(65 to 85 H.P., 2700 RPM 
Maximum) 

VY Ground Adjustable 

V Forged Steel Hub, Flanged 
or Tapered 

V Hartzite Plastic Blades 

V High Efficiency 

V Highest Fatigue Strength- 
Weight Ratio 

V Highest Vibration-Damping 
Qualities 

V Safe Blade Retention 


7): 304180 1 %°) 11884: ae eee 


DESIGNERS AND MAKERS OF AIRPLANE PROPELLERS AND ENGINE TEST CLUBS 


480 HEITZMAN AVE., PIQUA, OHIO, U. S.A. 
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for Lifting and Lowering Landing Gear + Feathering Propellers 
e Folding Wings «+ Oil Transfer + Cargo Hoists + Brake 
Operation «¢ Surface Boost Control « and other operations 










exclusive 





actures more than 50 models of elec- pumps feature Pressure Loading, 





driven hydraulic pumps in different Pesco development that automatica 





ressure ratings and combinations of minimum clearance betw 
: continuous high operat- 
ing efficiencies over a wide ‘Tange of altitudes and 





motor designs for use in aircraft emergency sys- housing making poss 
+ tems. Brief specifications for eight of these models” e 
a are given below to indicate the wide Fanige of _temperatures. Electric motors are open ventilated 
F 
: 
53 
i 












sizes, ratings And capactiaecall of the hydraulic ; “or — ally enclosed as desired. 
























































Rated Rated Approximate Approx. 

i Model No. Pressure Flow Voltage input Current Weight Duty Cycle 

psi bo te | cee Mey 
111070-010-01 1000 al 27 18 9. Continuous 
111046-010 1500 .25 24 20 7.12 Continuous 
111969.010-01 3000 a) 26 62 7.2 1 min. on—15 min. off 
111001-010 1500 1.0 27 50 12.0 Continuous 
111068-010-01 3000 1.3 27 135 24.5 Continuous 
I[E-620-F-1 1000 2.75 24 100 20. Continuous 
111043-010-01 , 400 3.0 27 100 ] 21. Continuous . a 
111018-010-01 300 6.0 27 175 20 isin 4 ‘in on 





























For complete specifications on any of the electric motor driven 
hydraulic pumps listed above, or on any variation or adaptation 
of them, write Department 67-A. 
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s and Aircraft 










cessorie r 
Electric Motors - °° BORG-WARNER GCORPORATIO 
Performance Points te 





11610 Euclid Ave. - Cleveland 6, Ohio 
PESCO First. eseocenn 
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Happy Landings 


wheels Down or Up! 


“Wheels-up” landings are safe and damage-free in Waco’s 
new, four-place Aristo-uaft. The safety-retractable tricycle 
landing gear provides all possible advantages of speed and 
fuel economy, but still assures safe landings . .. whether 
the wheels are up or down. 


In either position . .. completely extended or completely 


retracted ... the three wheels are sufficiently exposed to 
Simplified uni-control . . 


keep the entire plane, including the propeller, off the coordinated turn bank, non- 

: 4 A spinning. Fly it as you would 

ground, with brakes functioning properly. drive your automobile and 
with much less effort. 


Safety-retractable landing gear ... simplified uni-controls 


...a pusher tail propeller... all contribute toward 
. 5 ° ‘ . Variable pitch "tail pro- 
making the non-spinning Waco Arisfo-caft a safer airplane peller” . . . dependable, 
7 se efficient performance. Elim- 
-.. Casier to fly. ig TS inates prop wash on con- 
rae trol and stabilizing surfaces 
. Minimizes noise. 


ANS =A 


Ars f0-cuage. 


THE WACO AIRCRAFT COMPANY © 1606 PETERS AVENUE = TROY, OHIO, U.S.A. 
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SOLVES THE PROBLEM 


In your new designs, you want to make your cabins and seating 
as comfortable as possible, of course. But, you've very little weight 
to work with, so... 


We suggest that you specify fly-light Nukraft, the patented figure 
8 hair-latex cushioning. With Nukraft, comfort is measured in 





sis 4 ounces—not pounds ... and its deep, luxurious comfort lasts and 
ble, L-A-S-T-S, 

lim- 

:on- 3 Best of all, Nukraft is economical—comes cut to any size or shape, 


el if desired—available with or without foam rubber topper pads. 


Get full facts about this miracle light-weight cushioning material 


Cushioned with Nukra y 


PATENT NO. 1.988.843 


MN, DEVELOPED AND PATENTED BY B. F. GOODRICH CO 
ukraf MANUFACTURING CO., INC. 











Cable Address 


SHELBYVILLE, INDIANA NUKRAFT — Shelbyville or Paulharex — Chicago 
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MONSANTO 


CHEMICALS ~ PLASTICS 


SKYLAC 


... answer to aviation’s demand 
for a finish that is practical, 
safe, and tough as a Rhino's hide 


Skylac is no more like ordinary “dopes” than a rhino's 
hide is like a baby’s skin. Where ordinary lacquers 
would chalk and crack under ice, sun, rain, and roaring 
gales, Skylac stands up—as durable as the material it 
protects. 


But durability is only one of Skylac’s advantages. It 
is easy and economical to apply. Its slow burning rate 
meets the most rigid C.A.A. requirements. It is adapt- 
able to both interior and exterior surfaces. 


Further, Skylac offers special protection against mil- 
dew with a non-toxic, non-bleeding fungicide. It has 
excellent hiding power and gloss . . . color-fast pig- 
mentation . . . tautness that is not affected by humidity 
or temperature changes. 


Because its superiorities are so outstanding, Skylac 
quickly became “standard equipment” on fleets of mod- 
ern airliners. If you are not already using Skylac, write 
for complete information: MONSANTO CHEMICAL COM: 
PANY, Merrimac Div., Boston 49, Mass. skylac: Reg. U.S. Pat. Off. 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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UNITED STATES RUBBER COMPANY 


SERVING THROUGH SCIENCE 







To help you 
qrasp the subject ‘ 
ot Comfort 
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nil- ESILIENT — yet gently resistant. tion to downward pressure. 

has That’s Koylon Foam! For this Such matchless comfort sells itself— 

ig- amazing cushioning and mattress ma- _and stays sold! For wherever people 

ity terial responds to the slightest finger _sit or sleep, Koylon Foam makes com- 
touch—yet supports even a “heavy- fort an important service feature. And, 
weight” with floating ease. Buoyant __ best ofall, you can provide the comfort 

lac air, captured in millions of tiny latex of Koylon easily, economically and 

od. cells, does it. Every inch of the body —_ permanently. In every way, zt pays to 

‘te has upward support in direct propor- _ specify Koylon Foam. 

aM: 


WHEREVER COMFORT COUNTS, PUT 







off. 


US. 














12 years of testing on The matchless —* of In new cars, the match- 
majorrailroadsprovethat Koylon wins and keeps less comfort of Koylon 


comfortable Koylon is more passengers for helps to lessen driving FOAM 


ng-wearing! modern bus and airlines! fatigue. A safety featurel 


© U. S. Koylon Foam Division, Mishawaka, Indiana 9 J 
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Quick, Henry—the helicopter! 


Hops bring up to $2000 an acre. But 
bugs like hops too! In the State of 
Washington, hop mites threatened 
quick destruction to a valuable crop. 


What did the owners do? A Bell 
Helicopter was summoned—in exactly 
20 minutes it dusted 8 acres with in-, 
secticide at an 80-pound-per-acre rate. 
The result: A chemist and an entomolo- 
gist spent the afternoon hunting mites. 
One found two. The other found one. 


BELL HELICOPTER 


Over farm, field, orchard, the Bell 
Helicopter is at work an average of 40 
minutes out of every 60. It can come 
up close to a stand of trees, and swing 
right around on its own axis. It needs 
no airport. It sprays or dusts or seeds 
at a surprisingly low cost. 

This summer, Bell Helicopters are on 
duty in Tucson, Arizona; Lockport and 
Northbrook, Illinois; Presque Isle section 
of Maine; Syracuse, New York; Port- 


WORLD'S FIRST COMMERCIALLY 


*T.M. REG. U.S. PAT. OFF.AND PRINCIPAL FOREIGN COUNTRIES ©1947 B.A.C. 
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land, Oregon; Los Angeles, California 
—in 12 states, Canada and Sweden. 
They are spraying and dusting crops, 
patrolling forests and power-lines, re- 
porting news, training new pilots ... 
making themselves useful to business, 
agriculture and the government. 


Find out now how The Modern Magic 
Carpet* can make money for you. Write 
Helicopter Division, Bell Aircraft Cor- 
poration, P.O. Box 1, Buffalo 5, N. Y. 


PRODUCT OF BELL Hercraft CORPORATION 


PIONEERS IN JET-PROPULSION, RADIO-CONTROLLED FLIGHT AND SUPERSONIC 
AIRCRAFT FOR THE U. S. ARMY AND NAVY. DESIGNERS AND BUILDERS OF THE 
LICENSED HELICOPTERS FOR LAND AND WATER. 


N.w. ATER 


AVIATION, June, 1947 











a oe, 


\ 
eee es VS 
“eee 





To Tanne Ground Tine init Plight Terme 


EQUIPMENT 


THE NEW PARKER UNDERWING FUELING 


If you fly at a cruising speed of, say 275 mph, you’re losing 23 revenue 
miles every five minutes you’re on the ground. You can save those 
miles—with the new PARKER underwing fueling tank valve and 
mating hose nozzle. 

For example, in actual operation, the new Martin 202 has been 
gassed up—1,000 gallons—in 8 minutes! By aimany methods it 
would take at least 50 minutes. 

But time is not all you'll save. Underwing fueling is safer—no 
climbing on icy wings, no open fire hazard. It’s cleaner—no dirt can 
blow into the tank, and there’s no overflow to spill on the runway. 
It’s easier on maintenance—no scraping over de-icer boots and 
wing surfaces. 

PARKER Underwing F cling Equipment (to specifications approv- 
ed by the Air Transport Association) is designed to handle up to 200 
gallons per minute. Can you save on-the-ground time at that rate? 
Let us furnish complete details. 


THE PARKER APPLIANCE COMPANY 
17325 Euclid Avenue Cleveland 12, Ohio 


OTHER PARKER 
AIRCRAFT PRODUCTS 
eTube Fittings—AN standard 
and flareless types. 


e Fuel Valves—shut-off, selector, 
including motor-driven. 

e Hydraulic Valves—check, re- 
lief, restrictor, shuttle, etc. 

© Air and Vacuum Valves, Swing 


Check Valves. 


@ Engine Primers, Strainers, Drain 
Cocks. 


Write for Bulletin A41, reviewing 
PARKER Aircraft Products. 


arker 





New York, Chicago, ici Oe Dallas, Atlanta T U B E FITT I N G s) ” VA LVE $ 


Distributors in Principal Cities 
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Plain talk about 
plane tubes 


The Aircraft Tubing Technical 

: Committee of the American Iron 
IN \ and Steel Institute has defined 

‘\s : “Aircraft Quality Tubing” as... 
A “Tubing whose surface is of such 


ie a quality and its other character- 
istics . . . are of such a nature that it is considered material 
suitable for aircraft constfuction as opposed to the general 
run of commercial tubing.” 


Globe Steel Tubes Co. likes that definition, because it 





states so clearly that aircraft tubing is in a class by 
itself, that it must be made of the finest materials and have 
the most excellent finish. In other words, it is the kind of 
tubing that an organization like Globe, specializing in tube 
manufacture, can use its years of practical experience, its 
laboratory research and control of metallurgy and mechan. 
ical processing to maximum advantage. If you have a tubing 
problem, whether it be related to aircraft or not, but where 
the finest quality tubing is indicated — consult Globe, 
Globe Steel Tubes Co., Milwaukee 4, Wisconsin. 


Drawing from photo — Courtesy Beech Aircraft Corp, 
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Seamless Tubes—Carbon—Alloy—Stainless Steels; Glo- 
weld Welded Stainless Steel Tubing; Globeiron High Purity 
Ingot Iron Seamless Tubes; Mechanical Tubing—Pressure Tub- 
ing—~Tubing for Corrosion and Heat Resisting Applications. 





CLOLE 


STEEL TUBES 
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An Emblem that your 








The familiar Berryloid decal on a plane 
refinishing job tells your customers that only 
the finest quality finishing materials have been 
used. {To beauty of color and smoothness of 
finish has thus been added the assurance of 


Ask for FREE 
Manual 


i iy helpful, practi- 
cal information on 
Berryloid materials and 
systems. Write for your 
free copy. 


Customers will be 


maximum durability and weather protection. 
@Berryloid Aircraft Finishes have been pro- 
viding this durable protection for 33 years. 
During the war, Berry Brothers was the out- 
standing producer of finishes for America’s 
most famous fighters and bombers. {For 
detailed information and color samples, call 
or write any Air Associates distributor. 


BERRY BROTHERS 


nts- Varnishes:Enamels 


Detroit 7, Mich Lacquers tex. 


MONTREAL - WINNIPEG - TORONTO - BOSTON - JERSEY CITY 
CINCINNATI - CHICAGO - ST. LOUIS - INGLEWOOD, CALIF. 


RRYLOT!I D 
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“CHOOSE YOUR SWITCH REQUIREMENTS FROM 


\ 
Micnagen 


Rite ee 


MICRO LMR Aircraft Switch has 
sturdy die cast aluminum housing. 
Mounting holes make possible four 
position mounting on either face. 
Rotary lever arm actuator is adjust- 
able through 360 degrees. Total 
travel of roller arm is 90° in either 
direction. 


MICRO Precision Switch Actuator 
Type AD5721R—This auxiliary actu- 
ator is a side mounted roller lever 
type for use with “pin” plunger 
basic switches for fast cams or slide 
operation. 


MICRO Precision Switch Type 
MC7711 provides %” overtravel 
and convenient means for mounting 
through panels and locking. 


THE COMPLETE “MICRO” LINE 


@ The complete line of snap-action switches made by MICRO 
Switch offers 3,365 varieties of shapes, sizes, weights, actuators 
and electrical characteristics so necessary to meet varied require- 
ments. The “Know-How” gained by making this extensive 
line has resulted in outstanding dependability and long-life 
operation. The completeness of the line has made it desirable 


to meet requirements of design engineers. 


Exact repeatability of operating point is an outstanding feature 
which is a result of carefully controlled manufacturing methods. 
You can depend upon a MICRO Precision Switch to operate 
at the same point each time throughout the life of the switch. 


This perfection is the result of wide engineering experience. 


Call on the Know-How of “MICRO” engineers. 





The V3-1 MICRO Precision Switch is 
No Larger Than Your Thumb but 
Big and Dependable in 

Performance 


Suitable for those spaces where lim- 
ited space is available. It has a 
plastic case, is light weight and is 
durable. Terminals are heavy gauge 
brass with number 4 terminal screws 
and lock washers. 











BRANCH OFFICES 


©1947, First Industrial Corp. 
AXA A 











CHICAGO 6 308 W. Washington St. 
NEW YORK 17 101 Park Avenue 
CLEVELAND 3 4900 Euclid Avenue 
LOS ANGELES 14. 1709 West 8th St. 
BOSTON 16.........+126 Newbury Street 


MARK 


“MICRG SswiT CH 


ST RAD © 





FREEPORT, ILLINOIS, U.S.A. 


A DIVISION OF FIRST INDUSTRIAL CORPORATION - 


SALES REPRESENTATIVES ———"—" 
PORTLAND, ORE. 917 S. W. Oak Street 
DALLAS 4 2506 McKinney Ave. 
TORONTO, Ontario, Can.....11 King Street 
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WING SPARS OF 
ALCOA EXTRUSIONS 


A COST-CUTTING OPPORTUNITY 
FOR LIGHT-PLANE BUILDERS 


If you are designing light 

aircraft, or planning for their 

production, consider the advantages of Alcoa 
Aluminum Extrusions in wing construction. 
Die cost is low. Costly production and assem- 
bly of sheet, cap strips, and stiffeners are elimi- 
nated—the extruded spar requires only minimum 
machining and lightening to be ready for use. 


America applauds light-plane builders who 
take steps like this, which provide improve- 
ment and lowered costs in airframe construc- . 
tion. Alcoa’s advanced plant facilities and 
flight-metal know-how are ready to help you 
make them. Call your nearest Alcoa sales office, 
or write ALUMINUM COMPANY OF AMERICA, 2182 
Gulf Building, Pittsburgh 19, Pennsylvania. 


MORE people want MORE aluminum for MORE uses than ever 


ys ecey.' ALUMINUM ae 
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AIRCRAFT CONTROLS 


Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 








portant bearing types now accepted as standard in 


aviation practice. * * * * Today, almost every repre- 





sentative builder of aircraft, engines, instruments, 














and equipment—including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
| | series embracing over 3000 sizes—a PRECISION 
. TOY ee BEARING for every load, speed and duty. 























4, 


K-A”’ Series 
NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN,., U.S.A. 


PRECISION BALL. ROLLER AND THRUST BEARINGS 
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You said it, son. From “take off” to landing, today’s big commer- 
cial jobs give flyers the smoothest, most comfortable transporta- 
tion imaginable. 

That speedy, high-flying airliner up there—like thousands of its 
military predecessors, is equipped with U-§-§ American TicEp Branp 
Control Cables. The sensitive Tesponse and reliable Strength of these 
Precision-built cables translate the split-second decisions of pilots 
into direct, instantaneous action... and assure superior performance 
under every condition of service. 

Made from the finest col gh-tensile strength steel wire, 
American TicER Branp Excellay Control Cables are exceptionally 
strong. They offer highest resistance to fatigue and Wear. 

Our air-minded technicians welcome 4n Opportunity to discuss TIGER 
Branp Control Cables and other U-S-S Aircraft Products with you. 
Write, wire or call the nearest office, 


NY 
AMERICAN STEEL & WIRE COMPA 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 
San Francisco Pa eee nn 
AMERICAN Coal, Iron & Railroad Company, Birmingham, So 
Tennessee Coal, 


York 
United States Steel Export Company, New 


STATES STEEL 


TIGER BRAND 


UNITED 
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ckwatchers! 


That’s why 83% of the orders for standard AN 
hardware received at Dumont’s, from the avia- 
tion and allied industries all over the world, is 


filled, inspected and shipped within 48 hours! 


¥ Dumont’s employes (as well as ‘“Nat’’ Dumont, 
himself,) realize that these are tremendous days, 
and that your production requirements must 


be filled not only correctly...but SPEEDILY! 


yw Yes, they would take particular pride in being 


a clockwatcher...for you! 


AGENTS FOR WAR ASSETS ADMINISTRATION 


‘Dumonr 


ee dd aa 


1300 EAST PALMER AVENUE, COMPTON, 
CALIFORNIA ¢ PHONE: NEVADA 6-2255 


One of the nation’s largest suppliers of standard AN 
hardware for the aviation and allied industries. A good way to get to 
DISTRIBUTORSHIP OF RELIABLE ALLIED @P _know what we have is to 
write for our current stock list. 
LINES SOLICITED It will give you an insight into our 
extensive stock, facilities and services. 
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SZRVING PHROUSH selene? 





“Neolay” is the name of this new aircraft wire. It is 
finished in nylon and is smaller in diameter, lighter in 
weight than the usual aircraft wire. 

To the aviation industry, Neolay provides thorough 
circuit integrity under extreme operating conditions. 
The smooth finish and small diameter of this wire 
facilitate installation. 

Neolay is supplied with either copper or aluminum 
conductors. It has a fibre glass wrap, a fibrous over- 
wrap. Next to the conductor is an insulation of highest 
electrical and physical properties. The nylon covering 
is applied over this, and is inseparable from “the 
insulation. 

You will find Neolay high in dielectric strength, 
and resistant to fire, mildew, and the solvent effects of 
oil, gasoline, glycol, fresh and salt water. 

Write for further particulars to United States 
Rubber Company, Wire and Cable ‘Department, 
1230 Avenue of the Americas, New York 20, N. Y. 
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righter job--> 


HIDIN 


Glidair Aircraft Finishes give a b 
with more HIDING POWER - : ° in fewer coats. 


The Glidden Company, Aviatio 


11001 Madiso 


n Avenue - °° Clevelan 


Glidden. 


n Sales Headquarters, 


d 2, Ohio. 
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“the New 
NOBATRON.. 


The Sorensen NOBATRON pre- 

vides a new source of DC voltages 

bas regulated at currents previously 
stabilized available only with batteries. 
Y) C Six standard NOBATRON models 
operate on a 95-125 volt AC 

ow source of 50 to 60 cycles and 
provide currents of 5, 10, and 

15 amperes at output voltages 


TTL Samm of 6, 12, or 28. 


Ideally suited for critical ap- 
plications where constant DC 
at voltages and high currents are 
a required, the NOBATRON main- 
AI n tains a regulation accuracy of 
q V, of 1%, RMS of 1°, and has 
a recovery time of 1/5 of a 
currents [iam 
—_—— ® 
Investigate the many advantages of Sorensen 
WITHOU T regulators applied to your unit. Write today 
for your copy of the new complete Sorensen 
catalog S-V. It is filled with schematic draw- 
ings, performance curves, photos, and contains 
re ATTERI ES in detail, ‘Principles of Operations.”’ 


SORENSEN & COMPANY, INC. 


STAMFORD, CONRECTICUT 
LINE OF sramense REGULATORS FOR LOADS 


FIT YOUR UNUSUAL 
1AL APPLICATIONS. 





PRESSURE ———>- 


“Par’’ Packings are the result of near- , 
ly 15 years of extensive research and 
experimentation. They are available 
in six standard compositions to cover 
an exceptionally wide range of oper- 
ating conditions. ‘Par’’ Packings are 
compounded from synthetic polymers 
(reinforced with duck or asbestos 
fabric for extra strength and durabil- 
ity) and designed especially for the 
recommended service. 


“PAR” PACKING RECOMMENDATION CHART 


TEMP. 0-2000 P.S.I. 2000 P.S.1. & UP 
AIR 


0-180 | 870 | 860 | 860 861 | 865 | 865 | 865 | 865 
180-250 | 870 | 870 | 865 | 865 | 861 | 873 


250-UP 870 | 870 


NOTE: These recommendations indicate the 
normal operating conditions encountered 
and are, of necessity, rather general in 
nature. They should not be interpreted as 
maximum limits, since numerous installations 
are successfully operating at temperatures 
and pressures considerably in excess of those 
shown. Write for full details. 


LINEAR 


NCORPORATEDO 


Executive Offices and Factory 


STATE ROAD and LEVICK STREET—PHILADELPHIA 35, PENNA. 
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KS Never Before Seen By Man! 


Ll Modern latching devices as new as tomorrow’s airliner or headline come 
naturally from Adams-Rite . . . prime source today for nearly all locks and 
latches used on large aircraft! Adams-Rite with fifty years of know-how in 
lock design and manufacture can help you solve your fastening device design 


problem quickly and easily . . . we’re the lock experts the wisest consult! 
LOCKS ILLUSTRATED: 





PRESSURE LOCK for use on Main 
Pilot Door of pressurized ships. 


STANDARD LAVATORY and DRESS- 
ING ROOM LOCK .. . on 75% of 
today’s airliners. : 


UNIVERSAL BULK HEAD DOOR LOCK 
. .. partition door lock with indi- 
cator for use of dressing room and 
toilet doors. Permits an easy near- 
flush installation as a unit on 34” 
doors. 
CONSTELLATION Main door and 
crew door secured by this lock. 
SPECIAL CYLINDER DEAD-LATCH 
on cockpit and aft bulkhead doors 
key operated only. 
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the manufacturer who requires a special 
latching design to meet certain specifications. 
Many dollars will be saved in the long run if 
you consult early with our expert locksmith 
engineers who can interpret your need into satis- 
factory three-dimensional form and then produce 
it in whatever quantity you want on a most eco- 
nomical basis. For nearly fifty years we at 
Adams-Rite have taken pride in creating and 
producing fine and lasting articles of Builders’ 
Hardware. If we weren't able to produce some- 
thing different or better than our competition 
we didn’t make it at all. Ten years ago we were 
sought out by the aviation industry to assist in 
solving problems never before encountered by 
any lock engineer. During the interim we have 


ADAMS RITE Offers a worthwhile service to 


QUALITY HARDWARE FOR 


grown closer to our aviation friends than any 
other manufacturer of like products and today 
we are the acknowledged authorities on aircraft 
latching devices to the point of supplying 90% 
of such equipment in use on larger aircraft. This 
specialized ccielen easily carries over into 
other types of transportation latching devices 
such as railway, marine and automotive. Here, 
under one roof, is everything necessary to the 
production of such articles . . . from designing 
to foundry and plating and all the in-between 
stages. Skilled craftsmen in each field produce 
and assemble the components. Today we boast 
of employees who have been with us for more 
than a quarter century! Names outstanding in 
industry are on our list of clients and customers 
. . . we would welcome the opportunity to add 
your name to this distinguished group. 


NEARLY HALF A CENTURY 


ADAMS-RUTE MANUFACTURING C0. 


540 WEST CHEVY CHASE DRIVE, GLENDALE 4, CALIFORNIA. U. S. A. 
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Iu this union, too 
there is STRENGTH 











KESTER CORED SOLDERS 


@ Clean, tight solder bonds—solder bonds that hold per- 
manently against twisting, bending, shock, vibration and the 
expansion and contraction of temperature extremes. That’s 
the solder performance demanded by industry—and the sol- 
der performance you get when you use Kester Cored Solders. 





@® Made for staying power and rugged dependability, Kester 
Cored Solders are applied in a single, simple operation. The 
flux-filled cores, scientifically balanced with superior alloys, 
are your assurance of fast, easy application — virtually 
mistake-proof solder jobs. 





@® Kester Rosin-Core Solder, for electrical work, will not 
harm insulation or cause corrosion. Kester Acid-Core Sol- 
der, for general work, is an ideal all-purpose solder. 
















@ The uniform high quality of Kester Cored Solders is 
backed by nearly half a century of practical experience and 
exhaustive laboratory tests. Available in a wide range of 
strand and core sizes, Kester Cored Solders are adaptable 
to every soldering job. Kester engineers invite your in- 
quiries regarding any solder problems you may have. There 
is no obligation. 


KESTER SOLDER COMPANY 
4206 Wrightwood Avenue, Chicago 39, Ill. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
Cate Solilers— 
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Standard for 


CRITICAL INSTALLATION 


MARMAN HiGH TEMPERA- 
TURE MANIFOLD 
COUPLINGS 

@ Positive joint seal at high 
temperature. 

@ Vented coupling remains 
at % manifold temperature. 

@ Same coupling fits either 
machined or rolled flanges. 

@ Clamp band and retainer 
insert of stainless steel. 
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MARMAN 
V-BAND COUPLINGS 

@ Even axial pressure for 
effective seal at wide 
temperature range. 

@ Continuous or split ring 
for easy installation. 

@ Stainless steel—handles 
high pressures with 
low weight. 
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MARMAN cHANNEL 
BAND COUPLINGS 

@ Especially suited to air 
conditioning ducts. 

@ Available with asbestos 
lining or rubber sleeves. 

@ Stainless steel or aluminum 
alloy. 

@ Supplied in complete 
circular couplings, . 
segmented sections and 
in odd shapes. 





© con ee WRI Se ee ee : | 
Marman specializes in difficult 
clamp, strap and coupling problems... 
for 
information 


PRODUCTS CO. INC. 


940 W. REDONDO BOULEVARD 
INGLEWOOD, CALIFORNIA 


write... 
Gam wt oe oe eg, 
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This New TRADEMARK 


Means Grstiuments Custom 





AVION 


The future of development depends upon control . . . control 
provided through instruments of special design. 

Avion engineers furnish your industry with these instruments. 
In designing and building servo controls, computers, measuring de- 
vices, gyroscopes and optical instruments, Avion equipment for lab- 
oratory, production testing and control assures continued progress. 

By helping to solve your problems and working with you on 


your plans, Avion often provides improved products at reduced cost. 


AVION INSTRUMENT CORPORATION 


15 MOORE STREET ° NEW YORK 4, N.Y. 
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Wakes , easy 


FASTENING JOBS 


DILL £c4-Shiu 


Triple Duty Fastener 
RIVET * ANCHOR NUT - SCREW LOCK 





H Used by the Millions 
' For Hundreds of Uses— 








1 brill ONE Hole 























f 
i 
5 7 
' 2 Insert LOK-SKRU _ 
i (Types with flat, flush, counter- 
~ sunk or spacer head. Sizes as 
z required for metal thickness 
f and hole diameter.) 
: 
i — & 
i a \ 
; 3 Riveted securely 
: by drawing sleeve 
1 against inner side of 
metal with special 





: power or hand tool. 
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4 attachment fastened 
by screw locked in 
4, anchor nut. 
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Wnite for Folder 


Handy information on the many uses and ap- 
plication of Lok-Skrus in airplane construction 
with data on types and sizes. 


THE DILL MANUFACTURING CO, 


FACTORY BRANCH 
700 East 82nd St. 1011 S. Flower St. 
CLEVELAND, OHIO 10S ANGELES, CALIF. 


THE AVIATION STANDARD 


SCREW LOCKING ANCHOR NUT USES 
AND METAL TO METAL RIVETING 


for 
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YOUNG PrsENTs 
NEW LIGHT-WEIGHT OIL COOLER 
FOR PERSONAL PLANES 











Young Model No. 55385, rectan- 
gular tube-and-fin-type oil cooler 
for mounting on engine block. 









Model No. 54692, rectangular 
tube-and-fin-type oil cooler for 
separate mounting. 





With the “future” of personal airplanes so depend- 
ent upon safe, economical operation combined with 
minimum cost, the new Young rectangular tube- 
and-fin-type oil cooler is hailed by plane manufac- 
turers and owners alike as an important contribu- 
tion toward meeting such requirements. These new 
coolers are 50 percent lighter, 75 percent less costly 
than the conventional round cellular-type aircraft 
oil cooler. Models available have capacities to 
properly cool engines from 75 to 220 H.P. size. 
Construction details include: provision for thaw- 
out; internal agitation; designed cores for maxi- 
mum heat transfer at minimum weight. 

Here is another example of Young’s ability to ing” 





Tim 


han¢ 


apply specialized heat transfer engineering to the and 

critical needs of a highly specialized industry. tion 

Consult the Young Engineering Staff today. mol 

veri 

har 

ture 

HEAT TRANSFER PRODUCTS you 

OIL COOLERS * GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS ¢ HEAT EXCHANGERS pari 
INTERCOOLERS * EVAPORATIVE COOLERS ENGINE JACKET WATER COOLERS 
GAS COOLERS ¢ UNIT HEATERS ey CONVECTORS ¢ CONDENSERS «+ AIR 

CONDITIONING UNITS ¢ EVAPORATORS HEATING COILS ¢ COOLING COILS Si 
Irv 


AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 


YOUNG RADIATOR CO., Dept. 297F, RACINE, WIS., U.S.A. 
AVIATION, June, 1947 








‘Time and again Sirvene engineers serve as the 
hands which confirm a designer’s conception. Work- 
ing in Chicago Rawhide laboratories, they develop 
and produce the pliable parts essential to the func- 
tion of his design. These unusual Sirvene parts are 
molded from custom-compounded formulae and 
verify every specification in design, elasticity or 
hardness, tensile strength or resilience. They are 
resistant to age, dryness, abrasion, wear, tempera- 
ture extremes, oil, water and deterioration. When 
your problem involves the development of pliable 
parts, Sirvene offers the best solution 


TW PPAVAEIN EE 
SAV EMA 


THE SCIENTIFIC COMPOUNDED ELASTOMER 


A Product of the Synthetic Rubber Division 


1305 Elston Avenue Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, washers, packings, and other special molded mechanical pliables. 





















4 WAYS TO 
IMPROVE CONTROLS 


WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


&: CONVENIENCE of controls means much to the effi- 
ciency of your products. Group your controls where 
they're most convenient, and connect them with strong, 
sensitive, smooth, low deflection, Walker-Turner 
shafting. 





€: SAVE SPACE with Walker-Turner flexible shafting, 
which needs less space than gears or universal joint 
connections. Permits more compact arrangement of 
components. ji 










& SPEEDS ASSEMBLY. Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the job's done. No fuss 
over shaft alignment. No backlash adjust- 
ments. 


Hee 
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SPEEDS SERVICING: By loosening only one 
nut, the flexible shaft can be disconnected, 
permitting removal of control elements, or 
free access to parts behind the shaft. 


The correct Walker-Turner shafting 
improves controls in hundreds of elec- 
tronic, automotive, and machine ap- 
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plications. Call on our engineering Fs 
experience and special manufacturing = 
facilities at no obligation to you. 5 

Pr 


WALKER-TURNER COMPANY, INC., Plainfield, N. J. 
$-3 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 









A Smooth Take-Off ..... 
A Happy Landing ..... 


ae ) 
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Seal your “air power” with Fitzgerald 
gaskets—a famous and dependable name 
in gaskets the world over. 


THE FITZGERALD MFG. CO., TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


Cr. 




































GASKET CRAFTSMEN SINCE 1906 
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* PHOSPHORESCENT 
* FLUORESCENT 
* RADIUM 
Our facilities conform to 
the rigid specifications of 


the National Bureau of 
Standards. 


x * 





Usable Instruments Rebuilt 


' a : 





_ Like New in our CAA 
Approved Repair Station New Instruments — Maps 
No. 2783. — Computers 









Send Inquiries to Dept. I 
DISTRIBUTORS AVIATION SUPPLIES 


THE S. A. LONG CO., INC. 


650 EAST GILBERT © WICHITA 1, KANSAS 
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The advantages of the Aeroprop’s self- 
contained, unit-constructed design are 
unique in the propeller field. Proved on 
many a military airplane, they justify 
themselves as fully in commercial use. 


ONE-PACKAGE WEIGHT. No supplementary instal- 
lations—motors, pumps, governors, etc.—to add 
weight and airplane design complexities. For in- 
stance, the governor (shown approximately '/; actual 
size) is part of self-contained regulator unit. 





ONE-PACKAGE INSTALLATION. The Aeroprop is 
installed as a unit requiring no special engine or 
airplane fittings. 





ONE-PACKAGE SERVICING. The Aeroprop can be 
inspected and serviced in record time—a single 
blade or the complete propeller can be replaced in 
a matter of minutes. 


Many airplanes of the future will benefit 
from the Aeroprop unit-construction prin- 
ciple. Right now, Aeroproducts—backed 
by the vast facilities of General Motors— 
stands ready to cooperate with you in 
meeting your future propeller needs. 





BUILDING PROPELLERS FOR AIRCRAFT TODAY 
DESIGNING PROPELLERS TO MEET TOMORROW'S NEEDS 


THIS IS THE AEROPROP—available in singleor dual-rotation with instant- 
feathering, reverse pitch, electric de-icing, and all other features required for 
any installation. Regulator, hub and blade assemblies are designed for unit 
installation or replacement. It is strong, light and simple. 


AEROPRODUCTS DIVISION *« GENERAL MOTORS CORPORATION «¢ DAYTON, OHIO 
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Theres a Quick easy way 


to buy Aircraft Components... 


Airplane manufacturers, parts jobbers and whole- 
salers— both in this country and abroad —need only 
to go to our approved distributors for war surplus 
aircraft components. 


A wide selection is available to you. Thousands 
upon thousands of hardware items, tires and tubes, 
instruments, engine parts and airframes are being 
offered for sale vow at a fraction of their cost to the 
government. 


Our booklet “Keep Flying” will tell you what and 
where you can buy. Stock up while supplies are 
plentiful and —‘‘Save with surplus.” 


ho OFFICE OF AIRCRAFT OISPOSAL g 
WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta + Birmingham « Boston + Charlotte « Chicago « Cincinnati 

Cleveland « Denver « Detroit « Grand Prairie, Tex. « Helena « Houston « Jacksonville » Kansas City, Mo. 

Los Angeles « Louisville « Minneapolis « Nashville » New Orleans « New York « Omaha « Philadelphia 1112, 
Portland, Ore. « Richmond « Salf Lake City « Sf. Louis « San Antonio + San Francisco + Seattle + Spokane « Tulsa 
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Approved Distributors have been appointed by the War Assets Admin- 


istration to expedite the disposal of government-owned surplus. 
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Bartow - high intensity 
approach and runway e 


lighting, as seen by a pilot ® 


going onto visual contact. 








On a Bartow-equipped runway, landings can 
be made safely and regularly under low visi- 
bility conditions, without reducing present 
proved safety standards. Therefore stacking 
and overshooting are greatly reduced. 





Bartow high intensity approach and runway 

lights provide powerful, scientifically con- 

trolled beams that give maximum penetra- 

: tion of all atmospheric conditions to guide 
THE BARTOW pilots to a safe landing. Properly controlled 

RUNWAY LIGHT 

(closed) 





: 


High Intensity Approac 


- and Runway Lighting 





direction of light—free of glare—gives the 
pilot the visual perspective he must have 
after leaving instruments to make a safe 
landing under low-visibility conditions. 


Bartow runway lights were used during the 
war by the armed forces in the Aleutians 
and other particularly bad weather spots. 
Now available for civilian use, they are being 
installed at, or ordered for, many airports in 
the United States and foreign countries. 


Ask us to send you a copy of this new booklet 











CENTER LINE 
OF APPROACH 











Now available is a new booklet on low visibility landings dis 
cussing restricted visibility problems... perspective—its im- 
portance to elements of landing ... also glare and light pene 


tration. 


If you are concerned with airport or airline operation, and are 
interested in approach and runway lighting, ask us to send you 
a copy of the booklet, “The Lights That Bring Them In.” 
Write Line Material Company, Airport Lighting Division, 
East Stroudsburg, Pa. 








en eee 
AIRPORT LIGHTING 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers * Fuse Cutouts and Fuse Links © Lightning Arresters © Oil Switches ® Pole Line Hardware * 





Line Constructibn Specialties * Underground Equipment ¢ Fibre Conduit © Street and Airport Lighting Equipment ¢ Wired Radio Control Equipment * Capacitors 





The Dependable "One Ton Truck of the Air” 


S or et 
; : aed eke re ns : : S : . : 





™ WORSEMAN V 


EFFICIENT... « ECONOMICAL 


An estimated COST PER TON MILE of only $0.163 indicates the 
real economy of this rugged and reliable utility plane with its net 





CONVERSION KITS 


are available for owners of 
the USAAF-C64 so they may 
convert to the Norseman V 
with its extra 500-lb. all- 
profit payload; or the C-64 at your request. 

siscente seay be Sows te te FOR CARGO OR PASSENGERS—The Norseman aircraft has proved 


us for conversion. 





payload of 2,000 pounds. Other equally significant figures on oper- 
ating costs are available in handy brochure form, gladly mailed 


its dependability and versatility in performing many exacting tasks 





—from forest patrols and crop dusting to air ambulance and passen- 
ger feeder line service. It was chosen for use with the Byrd Antarctica 


on FLOA TS Expedition; across this continent it is serving Government Depart- 


ments, fleet owners and private individuals. 


or WHEELS NOW AVAILABLE FOR IMMEDIATE DELIVERY— subject to prior sale 


/ or commitment. Full particulars, performance data and illustrated 
or SKI. S e catalogue gladly supplied on request. 


CANADIAN CAR AND FOUNDRY COMPANY LIMITED 
princnaft Division 
621 CRAIG STREET W., MONTREAL, CANADA 


UNITED STATES REPRESENTATIVES:—Pan American Transport, Inc., 2504 Harford Road, Baltimore 18, Maryland: 
Mr. W. Serhus, 1644-21st St. N.W., Washington, D.C. a Wiggins Airways, Norwood, Massachusetts: 
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MORE and MORE of these ~unsRao” 


SOCKET SET 
SCREW WITH 


oe || BRAKO SOCKET SCREW PRODUCTS |", ” 


mosecor  @f@ being used in aircraft 


The knurled cup point of 
this ‘‘Unbrako” makes it a 
Self-Locker—the = dig 


And they are being specified more When subjected A I 
chattering vibration. 
and more, because their great 
strength, reliability and accuracy are 
“UNBRAKO" 


being increasingly appreciated by SOCKET SET 
SCREW WITH 
KNURLED THREADS 


PAT’D AND PATS. PEND. 





aircraft engineers and designers. 


The "Unbrako" Internal Wrenching  <iee 
Bolt (A), the "Unbrako" 100° Flush Bdge” 
Head Socket Bolt (B) and the "Un- : / 
brako" Internal Wrenching Lock Nut : 
(C)—an officially approved safety ilies a otis 


the threads so this “Un- 


nut—meet the extreme degree of besomen ‘a mest eiceont 


ner ‘ i ae eee use where 
precision, tensile and other stringent cone and. oval. de. net’ fend 


themselves to knuriing. 


requirements of the aviation indus- PAT’D AND PATS. PEND. 
try. Write for "Unbrako" Catalog. 





“UNBRAKO" 
KNURLED SOCKET 
HEAD CAP SCREW 





Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 











The knurled head of this 
“Unbrako” provides a slip- 
and fumble - proof grip, 
though the fingers and 
head be ever so oily, there- 
fore, it can be screwed-in 
faster and farther before 
b y 








i be 
use a wrench, 





“HALLOWELL" 
KEY KIT 


PAT’D AND 
PATS. PEND. 


Regular Se! aw Kits: 
and Thin a ; ] Pats. Pend, 
"FLEXLOC" _ 4 y (| i 


A Self-Locking, Flexible All-Metal, One-Piece Nut. Every thread, in- You can’t screw socket 
i i i i screws in or out without a 
cluding the locking threads, takes its full share of the load. Available ee a ae ee 
in sizes #6 to I|"' in diameter—millions in use. _ not get our No. 25 or No. 
50 **Hallowell’’ Hollow 
Handle Key Kit which con- 
tains most all hex bits. 








OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX ET - BRANCHES: BOSTON + CHICAGO - DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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MAILING LISTS THAT WORK 


OVERTIME 















DM ssawent Industrial Mailing Lists are a direct route to today’s purchase- 
controlling executives and technicians in practically every major industry. 


These names are of particular value now when most manufacturers are experiencing 
constantly increasing difficulty in maintaining their own lists. 


Probably no other organization is as well equipped as McGraw-Hill to solve the 
complicated problem of list maintenance during this period of unparalleled changes 
in industrial personnel. These lists are compiled from exclusive sources, 
based on hundreds of thousands of mail questionnaires and the reports 
of a nation-wide field staff, and are maintained on a twenty-four hour basis. 


Investigate their tremendous possibilities in relation to your own product 
or service. Your specifications are our guide in recommending the par- 
ticular McGraw-Hill lists that best cover your market. When planning your 
industrial advertising and sales promotional activities, ask for more facts 
or, better still, write today. No obligation, of course. 


McGRAW-HILL PUBLISHING CO.., INC. 


Direct Mail Division 


— wAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








330 West 42nd Street 





New York, 18, N. Y. . 


















FHITE HEAD) 


WHERE Io Buy 


NEW EQUIPMENT —ACCESSORIES — MATERIALS — 
SERVICES AND SUPPLIES 























Since 1903, Whitehead has been recog- 
nized as a source of economical, 
accurate, and dependable stampings. 
Send your blueprints for an estimate. 








PRINTED TAPE 


Zs — For Parts” Marking — 
ane TOPFLIGHT TAPE CO. 


- Huber Bidg., York, Pa. 









© .¢ s106¢8 455 


THE $7 p xaniE 
for PILOTS’ use IN FLIGHT 


















For accurate, calculation-free 
navigation, measure miles di- 
rectly in minutes with the STP 
Plotter. Check where you are 
. . « how fast you’re flying... 
your checkpoints . . . this easier, 
simpler way, with no computing. 
Complete with scales for Sec- 
tional and World Air Charts, 
metal frame, leather case. Pocket- 
size, compact. 
Illustrated folder on request. 
3 If your dealer or distributor 
can’t supply you, write: 


_— AEROPRODUCTS 


East Moin St Columbus 5. Ohio 
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CHRONOGRAPHS 
The Breitling Chronomat 
(chronograph, sliderule, watch) 
Breitling Better Timepieces 
since 1884 
Sport and Industrial Timers 
list on request 


W. JUDGE 


1126 Collinwood Akron 10, Ohio 
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THREAD ROLLING, INC. 


Precision Threads and forms. 
Class 3, 4 and 5 threads, 
Aviation Products - Diesel Studs - Taps - Hollow 
Parts, etc. 
Threading after heat treating 
Prompt Quotations from Blue Prints. 
332 GKANw STREET, HOBOKEN, N. J. 
Hoboken 4-1826. 











For Information on 


NEW PRODUCTS 


See listing 
beginning on page 12 























Used planes engines and parts for sale, trade or wanted. Special 
services or distributors. Fixed base operators etc. 


(Sales and Service—Storage— Repairing—Charter—Aerial Tow- 


ing or exhibitions—Special Instruction) 


Employment — Selling — Business Opportunities: Offered or 


Wanted. 


SEARCHLIGHT SECTION 


CLASSIFIED ADVERTISING 


rate.) 





RATES UNDISPLAYED .90c per line, minimum 4 lines. (Position 
Wanted, full or part time salaried employment only, '/2 of this 


In estimating undisplayed advertisements when paying in ad- 


vance, count 6 average words to the line. Allowing !0 words 


for publication box number if used. 


DISPLAYED, $9.00 per inch. Contract rates on request. 
Address Aviation "Classified", 330 W. 42nd St., New York 18, N. Y. Phone MEdallion 3-0700—Ext. 556 














NEW 
DIFFERENT 


We can now announce that 


AIRPORT OPERATION 
an 
MANAGEMENT 


By Charles A. Zweng, is ready. An im- 
portant new book—a “‘first” book on a rapidly 
developing phase of aviation, Remember this 
is a “First Edition” and the number is of 
course limited. All phases of Airport Opera- 
tion fully covered, Illustrated. Comes in 
DeLuxe binding. Only $4.50 Postpaid. 


Pan American 


Navigation Service 
12021 Ventura Blvd A-3 N. Hollywood, Calif 


PORE Tc (6h 7: OR cermecepennrege ramen ey nine corre eerRRmgareeCaerar re 


POSITIONS VACANT 





AERONAUTICAL ENGINEERS: Structural 
Engineers, Aerodynamicists, and Layout En- 
gineers having at least four years aircraft 
experience in addition to college degrees are 
urgently needed by large eastern manufacturer. 
Consideration will also be given to aircraft 
engineers interested in all phases of design and 
test engineering. In letter of application please 
give detailed account of your aircraft experi- 
ence as well as other pertinent data you feel 
will assist us in fully and promptly consider- 
ing your application. All replies held strictly 
confidential. Apply Employment Manager, 
Fairchild Aircraft, Hagerstown, Maryland. 








REBUILDING 





AIRCRAFT BATTERIES rebuilt 
New Plates and separators. Your case cover 
and costs. Let us quote. Bowers Battery 
Mfg. Co., Inc., Reading, Pa. 


FOR SALE 











New Tires: Post War—Goodyear available, im- 

mediate delivery. We wholesale and carry 
large stocks. Propellers, spark plugs, batteries, 
tailwheel assemblies, windshield pyralin, dope, 
fabric. Bob Trader Aero Supply, 909 Liberty 
Avenue, Pittsburgh, Pa. 





New Bendix Eclipse aircraft engine starters 

$35.00. Pioneer aircraft compass $8.75. Re- 
liance Tachometers $4.75. Delco 12 volt light- 
ing plants $65.00. Butler Electric Company, 
1885 Milwaukee, Chicago, Illinois. 











AIR HAMMERS - DRILLS 


Ingersoll Rand Model AVC-11 pneumatic riveting 
hammers, Rivet size 5/32” aluminum pistol grip 
handle. Regular price $66.00. Our price $22.00, 
slightly used, guaranteed like new. In lots of 10 
or more 20% discount, 


Air Drills Ingersoll Rand Type OJ Multi-Vane 
2250 RPM. Capacity %4” with #7B Jacobs chuck 
aluminum pistol grip. Regular price $66.00. Our 
price $32.50. Guaranteed like new. In lots of 10 
or more 10% discount. Seld with money back 
guarantee. 


Cc. & M. EQUIPMENT CO. 
1831 S. State St., Chicago 16, Ill. 
Phone VICTORY 4344 





TECHNICAL TRANSLATIONS 


of any aviation subjects FROM ENGLISH TO 
SPANISH by South American Aeronautical Engi- 
neer, translator of Civil Aeronautical Bulletins for 
the Central Translating Division of the U 
Department of State. Write to: 


E. E. TIXIER 
3525 Davenport St. N.W., Washington 8, D. C. 





— SCHOOLS — 


AIRCRAFT 
INSTRUMENTS 


Sperry Directional Gyros..........- $85.00 
Sperry Artificial Horizons.......... $85.00 
(Caged adjustable Plane) ‘ 
Rate of Climb (self Contained)... .$40.00 
Turn and Bank, Bendix...........-. $40.00 
Sensitive Altimeters .............. $37.50 

(Kollsman and Pioneers) 
20% Discount on Above Items 
in Lots of Three. 


Air Speeds-Kollsman .........- - + $15.00 
Compass-Kollsman B-16 ..........- $17.50 
Manifold Pressure Gages.......... $15.00 
Vacuum Selector Valve..........0+- $5.00 
Parker Vac. Reducer Valve......... $2.00 
Sperry Lge. Venturi. ....cccciccoces $10.00 


OTHER INSTRUMENTS ON REQUEST. 
ALL INSTRUMENTS ARE 100% OVER- 
HAULED BY CAA APPROVED SHOP. 
Mee INSTRUMENTS AT ANY 
RICE. 


ALLIED AIRCRAFT CO. 
CLARENDON HILLS, ILLINOIS 














PROFESSIONAL 
SERVICES 











LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Suite 452, 815-15th St., N.W., Washington 5, D.C. 
Patent and Trade-Mark Practice before U. S. 
Patent Office. Validity and Infringement 
Investigations and Opinions. 

Booklet and form "Evidence of Conception" 
forwarded upon request. 








RISING ESTABLISHED 1930 
SUN School of Aeronautics 


‘Built Upon the Success of its Graduates’’ 
GOVT. C.A.A. & VETERAN APPROVED 


2206-16 
E. Huntingdon St. ENROLL NOW 

















Phila., Pa. Regent 9-0338] FOR NEXT CLASS 








YARDENY 


ENGINEERING COMPANY 
REMOTB OONTROLS 
(Wires and Wireless) 
CONSULTATION - DEVELOPMENT - DESIGN 
105 Chambers Street New York, N. Y. 
WOrth 2-3534, 3535 














AIRCRAFT ACCESSORIES AND INSTRUMENTS 












APPROVED REPAIR STATION 188 


CARBURETORS © MAGNETOS © GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS @ HYDRAULIC PUMPS @ INSTRUMENTS 


es STANDARD AIRCRAFT EQUIPMENT CO. 


ROOSEVELT FIELD & 


MINEOLA, L. I., N. Y. 


& GARDEN CITY 8753 . 











160 
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AVAILABLE NOW! THOUSANDS 


Te 
STANDARD = 


:* gave time and money by using this 

Hv» source of supply. The Commercial 

T "Surplus Sales Company carriesmany 

A i ® C R A F s thousands of different all new AN 
standard aircraft parts in stock, 

available for immediate delivery. 


: ; : * General classifications of materials 
Bives;-:; are listed below, but there are many 
ee a ee ; additional items of components and 


raw stocks that are includéd in the 
complete stock list. Write for your 


copy today! 


hi of ‘ 
Ve 
Lis 


an, APTERS . BEARINGS . BOXES (JUNCTION) . BUSHINGS 
(i; BULBS . CABLE . CLAMPS . CANVAS . CIRCUIT BREAKERS 
nee tA CLIPS . CONDUIT . CONDUIT ASSEMBLIES . CONNECTORS 
oh COUPLINGS . COVERS (BOX) »« CROSS . DUCT (HEATER) 
DUCT (DE-ICER) . ELBOWS . FASTENERS . FERRULES 
‘FITTINGS . FUSES . GAUGES . HINGES . HOSE(RUBBER) 
JUMPERS . LAMPS . LIGHTS . NIPPLES . NUTS (BOOTS, 
ELASTIC,PEM) . -PINS(COTTER) . PLUGS . PUMPS 
REDUCERS . RELAYS . RIVETS (EXPLOSIVE, PLAIN) 
RIVNUTS . RECEPTACLES 4 SCREWS ° SLEEVES 
SHEET (RUBBER) » SOCKETS . SPACERS ‘. STRAPS 
SWITCHES e SWIVELS * TEES . TERMINALS 
THERMOCOUPLES . THIMBLES « TURNBUCKLES . UNIONS 


VALVES . WASHERS . WHEELS(CONTROL) . WIRE . ZIPPERS 








Ship viays 
a Se Fe 


WIAet 


Nps! ha 


Gi SISOS 


+ — & FEATURE OFFER 


THIS MONTH 
WRITE ON YOUR COMPANY i FOR 
LETTERHEAD FOR STOCK LIST. ©) mM wraten'chis space every month for 
QUANTITY USERS ONLY! . ae pe : feature offers in aircraft hardware, 


components and raw stocks, 


121 ALL NEW 


THE COMMERCIAL SURPLUS SALES CO. oe 


2401 FREDERICK AVE. - BALTIMORE 23, MD. Ras type. suitable for 
$7 pilots, navigators, 
radio operators, 
passengers. and 
many other uses. 
Made by well- 
. known manufac- 

turer. 

& 


Write for details! 
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TAPERED 


SPHER-O-HONED 


ROLLER 
BEARINGS 



























trade mark is a symbol that identifies a certain Bower 
airing type by emphasizing its distinguishing features of 
sign. Bower Tapered Spher-O-Honed Roller Bearings, to 
this trade mark applies, incorporate in their design 
ajor advantages that are highly effective in opera- 
They are: (1) spherical contour of roll heads where 
ntact the inverse spherical raceway of the cone 
2) a liberal oil groove and (3) micro-inch smooth- 





permanently install Bower Tapered. 


Bearings without the necessity of a running-in or 
g-in period or any “final” adjustment. Bower design — 
effective where most important. 


MER ROLLER BEARING COMPANY 





ie THIS TRADEMARK 


raceways both cup and cone. e The combined bi ned 
_ of these three design features make it pos-— 
on aire 





SPHERICAL ROLL END 


Rall end contact shown at left in 
two ways. At center toll pressed 
into theoretical sphere to a pasi- 
tion where contact {light gray 
ting) is flush with and conforms 


_ te the curvature of the sphere and 
{upper tight) cross sectian sttow- 
ing conformation with perimeter 


of sphere. é a, 


OIL-IMPORTANT GROOVE 


Here (at left} phantom drawing show- 
ing how roll Opersies against cose 


__. flange and the relative position of the 
aif groove (lower right) which holds a 


generous supply of lubricant te guard 


against oll failure of this critical point 


where the lebrication problem is mast 


HONED FACE LIFT 
_ rough grinding, finish grinding 
and Bower’s honed finish thet — 
jays bore the crystalline base 


metal with smoothness and pre- 
cision as fine as three millionths 
of an inch—a tolerance that is 
measurable only ageinst the 
wave length of light. 
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Name... 


— 


*udy of assem- 
‘ips Screws in 
: of James O. 


estigator. 


... Key points of anc 
bly savings made wi 
leading plants; fre 
Peck Co, inde 


“Obvious asse..iwviy savings prompted 
our use of Phillips Head Screws in the 
‘Zephyr’ Outboard Motor,” explained 
Evinrude’s Works Manager, “and re- 
sults are even better than expected.” 


“Phillips Screws make the most of power 
tool speed. No lost motion as when 
driving slotted screws. We just bring 
the driver bit down and it auto- 
matically centers and seats in the 
Phillips Recess. That makes for a 


Report fo. 1 


ASSEMBLY 
WITH PHILLIPS SC 


Company 


EVINRUDE MOTORS 
wilwaukee, Wis- 


/ Phillips Screw Mfrs., ¢/o Horton-Noyes 


NO WOBBLY STARTS and 
slow driving to avoid skids 

here. Phillips Screws g0 
in fast, set up tight and 
flush to hold cover of 
water jacket. 


DRIVING TIME CUT 30% 

in fastening base plate to 
muffler assembly with 
Phillips Screws. Power > 
driver centers and stays in 
recess—no slips. 


TIGHT FASTENING is essential in joining the 
two parts of die cast fuel tank, so Evinrude 
depends on Phillips Screws. Photo shows use of 
Phillips Screws for attaching nameplate where 
skids would mean expensive refinishing. 


* * * 


very fast operation...and an eco- 
nomical assembly. Also, we avoid 
driver skids, and subsequent expen- 


' sive refinishing. 


SAVINGS 


REWS 


1800 Industrial Trust Bldg., 


Providence, R. I. 


Send me reports on Assembly Savings with Phillips Screws. 


“We have to set ‘em up solid, and the 
Phillips Recessed Head can take the 
necessary torque without breaking or 
burring. Outboards often 
get rough usage, and 


Phillips Screw fastenings match the 
sturdiness of the overall construction. 


“Dangerous burrs avoided. Workmen 
van get bad cuts on hands and arms 
from sharp burrs common to slotted 
screws. With Phillips Screws, that 
hazard is banished, and the burr-free, 
ornamental recess has a much more 
shipshape appearance. 


You'll find good ideas for your assem- 
bly operations in the complete report 
of this and other assembly studies... 
on metal, wood, and plastic products. 
Inside facts on modern methods of 
America’s best assembly engineers. 
FREE— use coupon. 


PHILLIPS 2-er.a SCREWS 


18 
American Screw Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 





Wood Screws * Machine Screws * Self-tapping Screws * Stove Bolts 


23s 


Reading Screw Co. 

Russell Burdsall & Ward 
Bolt & Nut Co. 

Scovill Manufacturing Co. 

Shakeproof Inc. 


The Southington Hardware Mfg. Co 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 

Stronghold Screw Products, Int 
Wolverine Bolt Company 


The H. M. Harper Co. National Screw & Mfg. Co. 
International Screw Co. New England Screw Co. 
Lamson & Sessions Co. Parker-Kalon Corporation 
Milford Rivet and Machine Co. Pawtucket Screw Co. 


National Lock Co. Pheoll Manufacturing Co. 


Company 
Address 
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LO TONINTEIRIVID 
for ~4crcraf¢ Hose Connections 


Tinnerman SPEED CLAMPS proved themselves in war time aviation and 
are today preving just as valuable in civilian service. These one-piece, 
spring steel clamps are faster to install and remove—lighter in weight— 
lower in profile, and give uniform 360° pressure. 

Especially appreciated by the service man because Tinnerman SPEED 
CLAMPS require only ordinary pliers to lock them on and a flick of a screw 
driver to remove them. Used by leading manufacturers of both personal 
planes and heavy transports. 


APPLIED FASTER ( — typicat iNstattations 
1. 





Position the ‘clamp on hose so the end with the 
ratchet teeth is tight against the hose. 


SPEED CLAMPS on oil separator pump SPEED CLAMPS on vacuum pump for 
of A-20 Attack Bomber. * De-lIcer system on C54 Skymaster. 








Then press together until the two : small tabs, 
near the end of clamp, snap over the last teeth, 
into pre-latched position. 


SPEED CLAMPS inside wing on De-lcer Oil breather vent on Navion Sport 
system of C54 Skymaster. Plane connected with 2 SPEED CLAMPS. 


/ Available in sizes to fit 2“ to 1%" O. D. Hose. Made of SAE 1060 Spring 
Grip the two adjacent bridges with pliers and Steel—heat treated. Finish: Parkerize, zinc chromate primer, waxed. 
compress fo tightest ratchet position obtainable ~ 
with one-hand-compression. ‘ Approved by AAF, NAF and CAA. 
EASY TO REMOVE i 


insert screw 


Bice coe | TINNERMAN PRODUCTS, INC. 


locking tongue 


poe 2070 FULTON ROAD CLEVELAND, OHIO 





In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

In France: Aerocessoires Simmonds, S.A., Paris 

In Australia: Aerocessories, Pty. Ltd., Melbourne 





* Trade Mark Reg. U.S. Pat Off. Ye ‘ PATENTED 


MORE THAN 4000 | ee J g SHAPES AND SIZES 


FAS TES T T H IN G . FAS TENSIUNG S&S 

















ON THE GROUND...a0 et the act.. 
“Bend/{X IS STANDARD FOR THE INDUSTRY! 





The TG-16 (150-200 watts) Fixed Station Transmitter* is the 
most versatile equipment of its kind. A wide range of functions 
is provided, including VHF, HF or LF ground-to-air communi- 
cation and LF beacon operation. This efficient and dependable 


unit uses the same conservatively-rated, hermetically sealed 





components as the famous Bendix TG-14 (2500 watts) and eee 
the Bendix TG-15 (600-900 watts) Transmitters. tains complete Trans- 
mitter-Receiver facilities 

Bendix Radio installations—on the ground...as in the air—con- fora VHF ground station. 
tinue to provide dependable service throughout the world. This is typical of 18 in- 
stallations in West Coast 

“Write for full technical information Airlines operations. 






_ BENDIX RADIO DIVISION oF 


| BALTIMORE 4, MARYLAND 
West Coast Branch: 1239 Airway, Glendale |, California 





ram PRODUCT oF 





